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The Gas Mileage Champ 
of the best-selling compacts. 


Ford Courier is the gas mileage champ of the 


best-selling compacts. Up to 29% better than the Courier 
competition. Courier’s EPA rating is better М Sport Group. 
than Datsun, better than Toyota, better than SHORE | wee ee 
Chevrolet LUV. And Courier beats the compe- Wu Раю оџохегв, 


tition for the fourth straight year! Courier's built 
tough, too. With rugged ladder-type frame, 
6-leaf progressive rear springs, standard front 
stabilizer bar, and power brakes... 2L and 
optional 2.3L engines. And see точ Ford Dealer 
for full details on Ford's j 
new corrosion perfora- 
tion warranty. It's a 
no-cost 36-month 
limited warranty that 
excludes exhaust sys- 
tem components. Ask 
about Ford's Extended 
Service Plan, too. 


instrument panel, 
sport steering 
wheel, gauges 
and carpet. 


Free Wheeling Courier. Custom-ordered look. Tisi 
Black-painted GT bar and push bar. Add “B” Package for | 
tape stripes, cast aluminum wheels and RWL tires. 


d 


= : For big loads. 
OFFICIAL 1980 EPA RATINGS SHOW 1400-Ibs. payload rating, 
BEST MPG RATING LONGEST RANGE | 7-ft. box option. 
EPA EST. HWY. EST. EST. MILES HWY. MILES 


FORD COURIER 27) 37 
BETTER THAN TOYOTA (21) 28 


BETTER THAN DATSUN 25 32 Em FORD 


BETTER THAN LUV 25 35 


Use estimates for comparison. Your mileage and range may differ depending on speed, distance and 
weather. Actual hwy. none and range will кажу ре less than estimated. Fuel tank capacities (gal.) FORD DIVISION 
for L WB models. Courier 17.5, Toyota 16.1, Datsun 16.9, LUV 13.0. Calif. estimates lower. | | 


Not Just Another Limited Area Motion Detector! 


guarclex ` 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 


Burglar Alarm System 


Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make several 
simple contro! adjustments to suit your particular amarg and 
it works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. | 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitity control. 


| Protects Every Square Inch Of Your Building 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6?4" x 934" x 8") 
and weighs less than 67» pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 


30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95. If you want the optional outside 
siren, add $24.94. (California residents add 6% sales *ax.) 


(If you require more information, љ = 
call during California business 
hours, Monday - Friday) 


master charge 


Dealer Inquiries Invited 


CALL TOLL FREE California residents: 
(800) 423-5499 Ext. 80 (213) 889-1414 collect. 


С = GUARDIAN 


ELECTRONICS, INC. 


31133 Via Colinas, Dept. PS. Westlake Village, Calif. 91361 


Sears has a water heater 
_ that’s so energy efficient 
it could save you S313 in gas 
bills over the next 10 years: 


Sears Kenmore Power Miser™ “120” 
Water Heater saves an average of $313.05 on 
gas bills or $426.57 on electric bills over 10 years* 
(when compared with our standard 
40-gal. gas and 52-gal. 
electric models). 


What makes these savings 
possible are the most 
energy-efficient water 
heaters Sears has ever 
offered. 


рй d 


|. Need a new water 
heater fast? Ask for 
Sears 24-hour Weekday 
Emergency Service. 

You can depend on Sears to 
arrange fast installation of 
most of our water heater models. 
(Sorry, but emergency replace- 
ment isn't available on weekends 
or holidays.) And you know we'll 
stand behind the heater and the 
installation. What's more, you can 
buy everything on one of Sears 
convenient credit plans. 


Set it and save. 

The Power Miser 120" 
gas model, for example, 
has a factory-calibrated 
energy saving setting 


In accordance with U.S. Dept of Energy Test 
Procedures, the operating cost was calculated 
on the basis of 64.3 gallons per day of hot water 


that holds temperatures 
to the lowest recom- 
mended levels for appli- 
ances using hot water 
And a low-input pilot 
uses one-third less 
Btu's per hour than 
standard pilots do. 


175% more insulation 
effectiveness. 


The insulation is 1-inch thick, in- 
jected polyurethane foam. It's 
175% more effective than the fiber 
glass insulation in our standard 


models. 
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usage (90 F temp. rise) with gas rate of 

36 7€ per therm and electricity rate of 4,97€ 
per kilowatt hour (U.S. government national 
average cost figures). Savings were calcu- 
lated by comparing the operating cost of our 
standard 40-gal. gas and 52-gal. electric 
water heaters with the cost of operating the 
Power Miser "120" 40-gal. gas and 52-gal. 
electric models. Savings may be more or 
less depending on your hot water usage 
and local utility rates. 


You can 
trust your 
house 


| mg. "9 Where America shops 


for Value 
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PS box 


Dada: 


bed uer ons ERO А, Сын uc 
Here is a picture of our box-beam cabin 
that we recently completed. The design 
was from а POPULAR SCIENCE article, 
"Stacked Box Beams: Super-Strong Way 
to Build," inthe August '73 issue. The con- 
struction was especially designed for ir- 
regular terrain, which just happened to 
match our remote site in western Mon- 
tana. Although the building was done 
from the drawings, not a blueprint, it went 
exactly according to author Jackson 
Hand's description. We added extra sup- 
port pilings underneath. It held six-foot- 
deep snow on the roof while unattended 
last winter, with no apparent harm. 
From our experience, we might advise 
others to consider "prefabbing" the box 
beams before hauling them to the site. 
This was our first big project in 15 years of 
reading POPULAR SCIENCE and we're very 
pleased with the results. Thank you for 
such an excellent magazine. 
Dr. Frank Mellblom, Cheyenne, Wyo. 


Einstein passes plumb-bob test 


| would like to clarify a point raised by Mr. 
Roger Ingalls in his letter [RTB, March| on 
the subject of the "principle of equiva- 
lence," discussed in your December '79 
article "After 63 Years, Why Are They Still 
Testing Einstein?" Mr. Ingalls postulates 
that gravity and acceleration are not 
equivalent and uses the argument that a 
plumb bob hanging at the equator would 
make an angle of 30 degrees with one 
hanging at the North Pole, whereas in an 
accelerating elevator the plumb bob will 
only point down. 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks' notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the POPULAR SCIENCE list, (Be sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


This is an invalid proof. Both gravity 
and acceleration are vector quantities, 
meaning they consist of a force and the 
direction in which the force is acting. The 
basis of Mr. Ingalls's argument is that 
gravity can act in a number of directions 
(depending upon where on Earth it is 
checked), whereas acceleration can act in 
only one. Dr. Einstein was not comparing 
the direction, but only the force of the two 
vector quantities. To make the compari- 
son easier to visualize, gravity and accel- 
eration should be compared where the di- 
rections can be ignored—such as in the 
same place. Locally, there is no test that 
can tell the difference, as your December 
article states. 

More information on some of Einstein's 
theories can be obtained in George Ga- 
mow's delightful Mr. Tompkins stories, 
collected in Mr. Tompkins in Paperback 
(Cambridge University Press, New York, 
1967). This is a thin book, well worth read- 
ing. Perhaps it can clear up some of the 
widespread confusion surrounding Ein- 
stein's work. 

Bruce Fielder, Edmonton, Alberta 


...The apparent dilemma concerning the 
nonconvergence of accelerational direc- 
tion can be dissolved if we consider a bal- 
loon whose surface is accelerating out- 
ward uniformly and in all directions. In 
this case the acceleration vectors will con- 
verge on the center of the sphere. The 
original problem arose by comparing 
gravity and acceleration in different geo- 
metrical dimensions— planar (one-dimen- 
sional) and spherical (three-dimensional). 
The two conditions are equivalent only 
when we consider an infinitely small area 
of a spherical surface. Hence, we see that 
Einstein has withstood yet another test. 
Jeff Gabbert, Cincinnati, Ohio 


... and so do builders 


| take exception to a sentence in Mr. In- 
galls's letter that states: "Contrary to the 
assumptions of our building contractors, 
plumb bobs hung from various points 
above the Earth are not parallel." 


[Continued on page 155 | 
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It's a major breakthrough. That calculator 
shown above is the most advanced printing 
calculator in the world. 


SLIP TOP PRINTER 

The new Olivetti Logos 9 is only 1" x 2V2" x 
458" —smaller than many cigarette packages. 
It has a full 12-digit liquid crystal display with 
add mode and full-floating or fixed position 
decimal. 

To turn the unit into a printer, you simply 
slide up the top of the unit to expose the 
world's smallest and one of the most precise 
printing heads. The printing head prints letters 
and numbers, identifies each entry and even 
clearly separates groups of three whole 
numbers for easy readability. 


PLENTY MORE 

If its size and printing head are break- 
throughs, so is its paper system. The paper is 
loaded in special cartridges with enough paper 
per cartridge for 1300 entries. All you do is 
simply pop a cartridge into the bottom of the 
unit each time you change rolls. It's the most 
convenient way ever designed to change a roll 
of paper for a printing calculator. 

But if you're like most Americans, you'd be 
concerned about paper supply. Where do you 
get those special cartridges, and how do you 
know if you can get them years from now? 

Thats where JS&A comes in. A 32-roll 
supply - all you'll ever need for three full years 
—is only $16. That's enough paper for 41,000 
entries or approximately 52 line entries each 
working day for three full years. 

But even more important, within one year 
stationery stores will stock the cartridges, and 
we predict that the Olivetti cartridge will be- 
come a standard in the industry. 


NO INK CARTRIDGES 

The paper is a new type that looks exactly 
like conventional paper. But the paper, when 
struck, leaves a clear sharp image without the 
use of ink. So there's no messy cartridge 
required and no space needed to store one. 
You'll never need ink again. 

The rechargeable batteries last for 8,000 
lines when you use just the printer and 80 
hours using just the liquid crystal display. The 
batteries can be recharged 500 times, so 
theoretically the batteries should last for 300 
rolls of paper, or more than nine times the life 
of your paper supply. The batteries can also be 
easily replaced. 


The world's smallest electronic printer will 
never run out of paper, ink or batteries 
thanks to Olivetti, JS&A and some 
incredible new technology. 


POWERFUL COMPUTER 

The features looked great. The world's 
smallest size, the paper roll convenience, the 
no-ink system, the battery life and the large 
12-digit liquid crystal display were enough to 
convince us, but would the new Olivetti be 
considered a toy? Then we learned about its 
computational power and features which we 
feel are better than many of the most profes- 
sional full-featured printing calculators. 
Speed It's the world's fastest small printer with 
a speed of 2.1 lines per second. The unit also 
has a buffer so if you enter data faster than the 
unit, it will still print out each entry. 

Memories The Logos 9 has two separate 
memories. One is an accumulating memory, 
and the other is a fully independent memory. 
And the display and printer indicate which 
memory is on the paper tape. 

Printing Head The totally new printing head is 
a semi-alpha numeric system which labels all 
entries with letters to indicate the entry. For 
example LP is list price and CNT means item 
count. 

Clock The unit is so complete, Olivetti even 
threw in a digital clock function. Your unit will 
display accurate time when the 12-digit dis- 
play is not in use. 

Gross Margin |t automatically computes 
everything from gross margins to discounts 
and retail pricing. You just enter your per- 
centage mark-ups in its memory, and it will 
automatically compute the results while retain- 
ing the formula and percentage in memory. 
Plus More It has automatic round off, letting 
you select which figure to round off to. You can 
add a column of figures and then average your 
calculations automatically. The full-informa- 
tion liquid crystal display will tell you every- 
thing from when you're in the printer mode to 
whether you have something in memory and in 
which memory. 

The technological breakthroughs in the 
Logos 9 were possible because Olivetti was 
able to eliminate the many interface com- 
ponents between the integrated circuit and the 
printing head. This was all made possible 
because Olivetti designed the entire system, 
not just a few of the components as is the case 
with most calculators. 

So there it was. Great features, qreat 
convenience and great value for only $89.95 
complete with batteries, charger and 90-day 
limited warranty. For $16 more, you can get 32 
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The new pocket-sized Olivetti calculator 
slides open to unveil one of the most 
advanced printing heads ever developed. 


cartridges — all the paper you'll ever need for 
three years or for $10 more you can get 16 
cartridges. So impresed are we with the 
Olivetti Logos 9 that we are making the follow- 
ing offer: 

FREE TRIAL OFFER 

We urge you to test the Olivetti Logos 9 now. 
Order one for our 30-day no obligation trial. 
See the clear and easy-to-read paper tape and 
display. Use it as a pocket calculator, and 
carry it in your briefcase wherever you go. 
Experience the convenience of always having 
a printing calculator there whenever you need 
a permanent record of your transactions. 

After 30-days of actual use, decide if you 
want to keep it. If you do you'll own the small- 
est, most advanced and convenient pocket 
printing calculator in the world. If for any 
reason you're not completely satisfied, simply 
return your unit within 30-days for a prompt 
and courteous refund, including your $2.50 
postage and handling. You can't lose. 

Olivetti selected JS&A to exclusively 
introduce this exciting new product. With its 
solid-state design and high quality printing 
mechanism, the Olivetti should not require 
service. But if service is ever required, Olivetti 
maintains a convenient service-by-mail center 
as close as your mailbox. 

To order your unit for our trial, simply send 
your money order or personal check for 
$89.95 plus $2.50 for postage and handling 
(personal check orders, allow 20 days to clear 
our bank) to the address below, or credit card 
buyers may call our toll-free number below. 
Add $16 for 32 paper cartridges or $10 for 16 
cartridges. (Illinois residents please add 6% 
sales tax.) 

Who would have imagined a printing calcu- 
lator this small and this convenient with this 
much computational power just a few months 
ago? The Olivetti Logos 9 deserves your test. 
Order one at no obligation, today. 


PRODUCTS 
THAT 
THINK 


DeptPS One JS&A Plaza 
Northbrook, 1.60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call ...... .... (312) 564-7000 
(C) JS&A Group, Inc.,1980 


ETHANOL CHEMURGY CORPORATION 
RELEASES IMPORTANT INFORMATION 
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HOW TO RUN 
YOUR AUTOMOBILE 
ON ALCOHOL FOR 106 


Energy News 


TO 206 PER GALLON. 


Did you know that: 

® Nearly everyone can, with the proper 
permits, manufacture their own alco- 
hol as a fuel. 

€ You can immediately run your car on 
alcohol with no major adaptations. 

€ You can produce alcohol fuel for a cost 
of 10€ to 20€ per gallon and up. 

€ Alcohol is an anti-knock agent. 

€ Engines run smoother with no crank 
case dilution. | 

€ You do not have to pay $1.00 per 
gallon to run your present automobile. 

Instructions are available on how to 
build your own backyard still, providing 
you receive the necessary permits prior to 
constructing the still. The projected cost 
is around $100 to $150 and the still 
should produce 10 to 20 gallons per day. 

For more than fifty years countless 
individuals have produced alcohol and 
used it as a fuel for internal combustion 
engines. These engines have worked 
superbly. Here are just a few of the many 
advantages of using alcohol as a fuel: 

Using alcohol, an engine will develop 

30 percent more power. Engine operation 
is smoother, and alcohol lets your engine 
operate under heavy loads and low speeds 
without bucking.” Alcohol also serves 
to loosen carbon accumulations. 
. Alcohol сап be produced in a SOLAR 
STILL from grains, sugar beets, molas- 
ses, lawn clippings, weeds, sawmill 
waste, vegetables, fruits, etc. 

For a limited time, Ethanol Chemurgy 
Corporation will send to all interested 
individuals: (1) A copy of their findings 
on alcohol as a fuel for internal combus- 
tion engines, (2) Instructions on where to 
apply for a permit to manufacture your 
own alcohol as a fuel, (3) Complete 
schematic drawings and instructions on 
how to build an inexpensive SOLAR 
STILL that you can put together in one 
afternoon, (4) A list of materials needed 
forthe SOLAR STILL with approximate 
costs, (5) Basic recipe for producing your 
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own alcohol fuel, and (6) Information 
where you can obtain more literature on 
alcohol as a fuel. 

To obtain this information, mail the 
attached order blank with a check or 
money order for $9.95 payable to 
Ethanol Chemurgy Corporation. We will 
bill through your VISA or MasterCharge 
account if you prefer. Or, call toll-free 
1/800/528-6050, Extension 1020, and 
your order will be processed within 12 
hours. Please have your VISA or Master 
Charge handy when you call. This infor- 
mation carries a 30-day 10096 money- 
back guarantee. 


Order toll-free by phone: 
1/800/528-6050, 
Extension 1020 

Or mail this no-risk 
coupon: 

Ethanol Chemurgy Corp. 
Dept. P-6 € P.O. Box 220 
Orem, Utah 84057 


I'm enclosing $9.95 check or 
money order. Please rush me 
the alcohol fuel information 
described above. 


Name 
Address 
City/State/Zip | 


Please charge my order to 
VISA or MasterCharge 


Account Number 
Expiration Date 


Holder's Signature 
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Water bike 


for frazzled feet 


IT 


Jaded joggers might welcome a turn 
on this watercycle. It gives a good 
workout while soothing tired feet. 
Brisk pedaling spins a pair of propel- 
lers on the pedal crankshaft. The 
props churn up the water in the plas- 
tic tank, splashing the rider's feet 
with a heated, medicated bath. A sub- 
merged thermostat keeps the water at 
38 degrees C (100 F), but adjusting an 
exterior dial can raise or lower this 
setting slightly. Controls, heater, and 
water pump are safely mounted in the 
tubular frame behind the tank. Ac- 
cording to the inventor, Georg Leide 
(Jahnstrasse 41, 8751 Sulzbach, 
Main, Germany), the hydrotherapeut- 
ic bike eases joint, muscle, and circu- 
lation problems.—David Scott 


springless clamp 


A gentle forward shove on this wall 
clip snaps it open; a rearward nudge 
clamps it tightly shut. Magnets, not 
springs, make it work. Both the slid- 
ing top pad and the rigid bottom one 
have three alternately polarized strip 
magnets (see illustration). Aligning 
the pads mates like magnetic poles, 
which repel each other to open the 
clip. Pushing the pad back aligns un- 
like poles, and the clip clamps shut. 
Sets of alternately polarized strip 
magnets could be used on self-sealing 
box lids that would open by sliding or 
rotating, suggests the inventor (Dr. 
Hans-Georg Hutter, Beckgasse 46, 
1130 Vienna, Austria). Other possible 
uses are snap-action, springless elec- 
tric switches.—D.S. 


Burglar Alarm | 


A new computerized burglar alarm requires no 


installation and protects your home or business 
like a thousand dollar professional system. 


It's a security system computer. You can 
now protect everything windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain—loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 


The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 


Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 


NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity- just motion— and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 


ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
Inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 


PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well-protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc. — a сот- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and burn-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"х 10V2"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 


PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. “| know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade—further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 596 sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 


PRODUCTS 
THAT — 
IS THINK 
Dept. PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 
(©) JS&A Group, Inc.,1979 
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A Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


ا 
Ja c ¿û‏ 


17 mg “‘tar;’ 1.1 mg nicotine av. per cigarette, FIC Report Dec: 79] ZW 
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Marlboro Red or Longhorn 100's— 
you get a lot to like. 


This One 
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IMPORTED CANADIAN WHISKY « A BLEND 


Right to the finish, its Canadian spirit stands 
out from the ordinary. What keeps the 
flavor coming? Super lightness. Superb 
taste. If that's where you'd like to head, set 
your course for Lord Calvert Canadian. 
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AWD 
mini-truck 
is Tough 

off the road 


Churning headlong into a sea of thick, 
sticky mud at Southern California's 
Saddleback Motor Park, Datsun's new 
four-wheel-drive pickup sank past its 
hubs with barely a trace of momen- 


tum loss. Now the mud started to win, 
and my forward speed slipped slowly 
under 10 mph until I dropped out of 
third gear. Then, like a strong plow 
horse catching its second wind, the 
Datsun 4x4 caught second gear and 
pushed through the mire onto higher 
ground. | 

For the next several hours, I put the 
new 4x4 through a grueling series of 
runs up and down trails, over steep 
humps, across cracks and crevices, 
and over torturous bumps. It was an 
impressive excursion. 

The new 4WD is powered by a 90-hp 
two-liter overhead-cam engine. Three 
configurations—short bed, long bed, 


and King Cab—are offered. All have 
independent front suspension. Four- 
speed transmissions are standard in 
the short- and long-bed models with a 
five-speed overdrive in the King 
Cab. 

The four-wheel drive is engaged by 
raising a detent lever between the 
bucket seats and by locking the 
front hubs. A high-speed detent is 
used for ice, snow, sand, mud, and 
most inclines. The low-speed setting 
throws added power to the drive shafts 
for getting through heavy snow or 
mud, tackling steep hills, and trek- 
king those bone-jarring trails. Speed 
is placarded at 30 mph in the low set- 
ting. 

In redesigning the truck line for the 
4x4 models, Datsun increased ground 
clearance to more than eight inches. 
The vehicle has a crawl speed of just 
1.3 mph, slow enough to creep through 
grasping muck. 

In three days of running the 4x 4 on 
and off Southern California roads, I 
found the ride generally smooth and 
quiet. But steering pressures were 
higher than comfortable. A full day 
piloting the truck through rough ter- 
rain is apt to leave many drivers with 
sore shoulders. Yet it never failed to 
respond to conditions, ranging from 
freeway passing to deep mud holes.— 
Jim Schefter 


Diesel 
subcompact 
is а quiet 
performer 


For fuel economy a diesel car can sure 
beat a gas-engined one, but can it 
match it in snappy performance and 


Husky 55-hp diesel has one-piece aluminum cylinder head that 
stiffens block to cut noise. Front suspension is shown here. 


noise levels? Fiat’s diesel Strada per- 
haps comes the closest yet. 

I drove one around a 100-mile test 
route outside Rome, and was really 
surprised at the throttle response. My 
zero-60-mph time was 19.2 seconds, 
only two seconds slower than the com- 
parable 1.3-liter gasoline version. 
Against this, the diesel VW Rabbit's 
figure is 22 seconds. 

The 1.7-liter 55-hp is larger than 
the Rabbit’s diesel. More important is 
its higher torque, which gives nimble- 
ness in traffic and remarkable lug- 


irm 4a erts 
=”. И, - 4 - 
2 E dos 


ging ability at low revs. A five-speed 


gearbox is standard, and I found I 
could actually pull away smoothly 
from a 14-mph crawl in overdrive 
fifth. On a looping turnpike feeder 
road I accelerated up the gentle slope 
in this top gear from a 25-mph ap- 
proach. The car then wound up to an 
87-mph maximum, when the gover- 
nor cut off the fuel at 4650 rpm. 

Fiat has effectively silenced the die- 
sel so you can barely tell it from a gas- 
burner except when idling, and then 
only from outside the car. Fiat hasn't 
announced introduction into the U.S. 
yet.—David Scott 
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European Editor David Scott tested diesel Strada on Italian roads 
and was impressed by its nimbleness and quiet performance. 
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PORTABLE 
SOLID-STATE 
REFRIGERATOR 
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RELIABLE thermo- 
electric chips eliminate 


mechanical worries... the only moving part is 
a small fan, giving durable, maintenance-free 
operation. 


THE 
DIFFERENCE 


MAGIC TEMP’s® exclusive aluminum 
interior acts as a thermal conductor making 
the entire liner a wrap-around cooling plate 
and eliminating ‘hot spots found in plastic 
liners. 


verter makes it | 
possible to operate "TE 
anywhere on either 
a 12 volt cigarette 
lighter or any 115 
volt outlet with a ! 
simple switch of cords. No need for a power 
adapter...the total weight of the unit is only 
14 pounds. Cools to 25°F (approx.) and 
heats to 140°F (approx.) 


ADD 
VERSATILITY 
A built-in con- i i E 


ADD IT ALL UP 


aum RELIABILITY 


T 
WRAP-AROUND 
COOLING 

= + 
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+ 
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MAGIC TEMP? = VALUE 
Dimensions: 

Ext. 124" x 1647 x 12%" 

Int. 8%" x 12" x 7%” OR 18 CANS. 

(Inquire about 12-Volt/220-Volt or 12-Volt-Only Models) 


ORDER NOW... 

MAGIC TEMP IS $179.95 COMPLETE! 
WE'LL EVEN PAY THE SHIPPING! 
CALL COLLECT 
215-535-8300, Dept. 10 


to charge to your Visa or MasterCharge or 
send your check or Money Order to: 


= Fogel/Jordon Refrigerator Co. 
5400 Eadom St., Dept. 10 
' Philadelphia, PA 19137 


12 | POPULAR SCIENCE 


Graphics tablet 


helps you create 
computerized TV images 


Logic symbols on TV screen are selected 
from menu (bottom) and moved around 


Home computers can create fascinat- 
ing TV pictures, from realistic chess 
pieces and maps to animated bowling 
alleys or aircraft flights. But experts 
may spend days writing programs to 
create these images. I’ve just built a 
graphics tablet that simplifies creat- 
ing computerized TV images by en- 
abling me to draw them. The $499 
Digi-Kit-izer from Talos Systems, Inc. 
(7419 E. Helm Dr., Scottsdale, Ariz. 
85260), goes together in a few eve- 
nings of work. 

As I move a special pen over the 11- 
by-11-in. tablet surface, I can “draw” 
in the memory of an Apple II comput- 
er. These memory changes become a 
TV picture. Beneath the tablet's blue 
plastic cover is a printed circuit board 
with a grid of electronically scanned 
conductors. A small coil in the pen tip, 
driven at 102.4 kHz, induces signals 
in the conductors. Detector and digital 
circuits can then fix the pen's location. 
An interface circuit feeds this infor- 
mation to a computer. Talos has cir- 
cuits for the Apple ($99), Radio Shack 
TRS-80, and RS232 hookups (most 
computers). 

How can an Apple use this pen-loca- 
tion data? One Talos BAsIC program 
lets you "paint" color TV pictures. A 


with electronic pen on Talos tablet. Tablet 
top is "mapped" in Apple's memory. 


row of color blocks appears at the bot- 
tom of the screen. You select back- 
ground and painting colors simply 
by pressing the pen tip on blocks. This 
operates a pen switch, telling the 
computer the colors chosen. The BASIC 
program makes a tiny block of color 
"float" around on the TV screen, 
tracking pen movements. Just press 
the pen down to paint. The colors are 
dazzling, but the blocks are too coarse 
(40-by-40 screen resolution) for much 
artistry. 

High-resolution programs in the 
Talos $50 Super Graphics package are 
more useful. Realistic line drawings 
are possible with the Apple's 280-by- 
192 resolution. À computer-aided de- 
sign program (photo) is included, 
along with programs to compute the 
area in a polygon or the distance be- 
tween points. 

Creating your own programs can 
make the tablet useful for design, en- 
gineering, mapping, and scientific 
work. A medical specialist I met uses 
his for X-ray analysis. I’m linking the 
tablet to a remarkable high-speed 3D- 
graphics program from Sublogic (Box 
V, Savoy, Ill. 61874). It, among other 
things, lets you create objects in space, 
then "orbit" around them.— John Free 
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It's your choice. Think about the kind 
of music you like. You don't want to 
think about cassettes jamming, loss of 
high frequency response or tape hiss. 

DAK manufactures a cassette that you 
can really forget about. Great sound, 
and no problems. And, for only $5 we 
hope you will think a lot about your 
new pulsating 3 way shower massage. 

YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

MOLYSULFIDE 

DAK manufactures enough tape for 
over one million cassettes per month. 
We developed polyester slip sheets, in- 
side the cassette, with raised spring load- 
ed ridges to guide each layer of tape as 
it winds. We coat them with a unique 
formulation of graphite and a new 
chemical called molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows 
the tape to move more freely within the 
cassette. 


Hi frequency protection! Friction with- 
in the cassette causes the build up of 
static electricity, (much as scuffing your 
shoes on a carpet in dry weather), which 
can erase high notes. Molysulfide re- 
duces friction which is a very important 
consideration for often played tapes. 

MAXELL IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the frequ- 
ency responses of Maxell UDXL or TDK 
SA are superior and you just might be 
able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40hz to 14,500hz t3db 

Virtually all cassette decks priced 
under $600 are flat t3db from 40hz 


zt 


to about 12,500hz, so we have over 
2000hz to spare, and you'll probably 
never hear the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, 
and DAK is comparable to the 100% US 
made Cadillac or Corvette!. 

Price. DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML9Os sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 


A 3 WAY $5 SHOWER MASSAGE? 

You'll be living in luxury. This power- 
ful 3 way shower massage will massage 
and relax your tired muscles. You can 
use its powerful massaging action direct- 
ly from its standard wall mount, or hold 
it in your hand and direct the spray 
exactly where you want it. 

The shower massage has a three posi- 
tion power control: 1) it has a normal 
full spray like a shower head, 2) a com- 
bination of normal spray and gentle 
massaging action, and 3) full massage 
to relax your total body. 

It comes off the wall. This hand held 
shower massage has a nearly 5 foot flex- 
ible chrome plated hose that allows you 
freedom of movement. You can direct 
the spray from any angle or height that 
you desire, To remove the hand unit 
from its wall mount, simply lift and 
turn. It's easy for all family members. 

EASY INSTALLATION 

No plumber, no problems. Simply un- 
screw your old shower head, and screw 
in this deluxe massage. The wall mount 
is incorporated into the main unit and 
requires no installation. This fine show- 
er massage even has its own built in filt- 


Sway 


g shower 
massage? 


Try 10 DAK high energy 90 minute 
cassettes risk free for only $2.19 each 
and get a pulsating $29 value shower 
massage for only $5. 


er screen, and there is no maintenance 
required. Just relax and enjoy. 

The hand unit is approximately 9 
inches long, and the massage section is 3 
inches in diameter. 


DAK TAKES A RISK 
Obviously giving away quality shower 
massages is not going to make DAK 
rich. We are betting that you will buy 
our cassettes again, and we are putting 
our money where our mouth is! 
Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and 4500 repeat customers from this ad 
to add to our list of over 70,000 actives. 
TRY DAK ML90 CASSETTES FREE 
Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 10096 satisfied 
for any reason, simply return the tapes 
and shower massage for a full refund. 
To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
the $29 value shower massage with your 
credit card, simply call the toll free 
number below, or send your check for 
$21.90 plus $5 for the shower massage 
and $3 for postage & handling for each 
group of 10 cassettes to DAK. 
(CA residents please add 6% sales tax) 
DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 
Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90O cas- 
sette to each extra 10 you buy and of 
course you can buy one $29 value mass- 
age for $5 with each group you buy. 


” DAK 
INDUSTRIES 
is^. INCORPORATED 


Call TOLL-FREE .... . . (800) 423-2636 
In California Call . . SUR .(213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Folding dome stretches drive-in's hours and uses 


Wedge-shape panels in the dome section 
of this theater roof could be opened on 
pleasant nights so patrons in cars could 
view a movie as they would in a conven- 
tional drive-in. With the roof panels 
closed, the performance could start be- 


Sidewall marks check pressure 
Molded into the sidewall of a tire around 
its centerline, these interfitting points 
would overlap when a tire was overin- 
flated and separate (due to bulge) when 
pressure was low. Making it easier to 
check tire condition at a glance can be es- 
pecially helpful with low-profile tires; it 
could also prolong tire life now that gas- 
station tire checks are becoming rare. 


The following patents have been issued on these inventions: Daylight 
drive-in—No. 4,075,795 to A. Thomas, Coatesville, Pa.; Tire check—No. 
4,134,357 to G. Chesley, Los Altos, Calif.; Boarding handle— No. 4,074,379 
to L. Grossman, Pompano Beach, Fla., J. Collins and E. Kohls, Milwaukee, 
Wis.; Car-top shelter—No. 4,101,062 to B. Lazar, Houston, Tex.; Paint 
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fore dark or continue in bad weather. For 
live as well as film shows, chair seats 
might be provided around the parking 
area or in a balcony at the rear over the 
snack bar. Daytime patrons would drive in 
through light-shielded tunnels. 


Sliding up from a recessed to an extended 
position, this handle would let you steady 
yourself as you boarded or clambered off 
a small boat or cruiser. The outer portion 
of the telescoping-tube arrangement 
would be set into the gunwale; thumb- 
operated spring latches would lock the 
sliding rod in either its retracted or easy- 
to-grab raised position. 


Carrier inflates for shelter 


Rising from an inflatable, load-distribut- 
ing mattress, the pairs of spaced-apart 
plastic sheets that form the sidewalls of 
this car-top carrier could be raised by 
pumping in air. It would provide needed— 
and adjustably snug—space for cargo. De- 
flated and lowered, it would travel easier, 
store compactly. Placed in a pickup bed or 
on the ground, the windowed, canopied 
shelter could also serve as a tent. 
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Roller brush finishes corners 


Slipped into its socket on a paint-roller 
arm, this outboard brush could be adjust- 
ed to reach up to or just beyond the paint- 
applying surface of a conventional roller. 
It would let you brush-smooth roller-ap- 
plied paint where that might be neces- 
sary, or continue a precise line into a 
corner or other butting surface where a 
roller can't normally reach. 


rollaer-brush—No. 4,100,642 to Charles K. Gabor, Astoria, N.Y. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


Cth VOLKSWAGEN 


The Volkswagen Pickup. 

Probably one of the 
most economical pickups 
ever invented with a fuel- 
injected gas engine. And 
if you want even more 
economy theres a diesel 
option that delivers mile- 
age no one can beat. 

(It gets an EPA esti- 
mated [23lmpg, 32 mp 
highway, estimated 
mpg diesel and 48 mpg 
diesel highway. Use 

"estimated mpg" for com- 
parisons. Your mileage 
may vary with weather, 
speed and trip length. 


OF AMERICA 


It has economy written all over it. 


Actual highway mileage 
will probably be less. ) 

But the engine's пої 
the only thing that's 
economical. 

It has front-wheel drive 
for economical power 
transfer from the engine 
to the wheels. 

And, the engine is 
transverse-mounted for 
more economical use of 
cab space for passen- 
gers and better forward 
visibility for the driver. 

What's more, it has an 
independently operat- 
ing electric fan to cool 
the engine more eco- 
nomically, too. 


In the back, it has 
double-wall construction 
so that if something you 
carry in its six-foot steel 
bed makes a dent on the 
inside, nothing shows on 
the outside. But the most 
economical thing of all 
about the Volkswagen 
Pickup is the fact that its 
still a volkswagen. 


VOLKSWAGEN 
DOES IT 
AGAIN 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 
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Six reasons 
to retire your 
old slide projector. 


The longer you ve been into slides, the more 
a new Kodak Carousel projector has to offer. 
Upgrading your projector can upgrade your whole slide 
collection in one stroke! With our top-of-the-line Kodak 
Carousel projector you not only get the reliability Carousel 
projectors have been famous for over the years, but the 
many improvements that have come along since. 

e Sharp. Ektanar C curved-field lens. Both normal or zoom 
to choose from. For brighter images with improved edge- 
to-edge sharpness. 


e Automatic focusing. Keeps the show in focus slide after slide. 


e Remote control, both forward and reverse. Even remote- 
focus override. For easier more comfortable showing 

and viewing. 

* Programmed showing. So you can sit back and relax 
and let the projector advance the slides at 5-, 8-, or 
15-second intervals. 

e Transvue 140 tray. So you can pack in a lot more slides. 

* Built-in dark shutter latch. So the screen stays dark when 
no slide is being shown. 


With eleven Kodak Carousel projector models | 
to choose from. you can get just what you 1880 1950) 


want in the way of automation. and in 


the way of price. Americas Storyteller 


Kodak Carousel projectors. 
The dependable ones. 


^ Eastman Kodak Company. 1980 
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tripod vn 
is a flash support, i 
table-top aid, S 
and shoulder pod | 


Pull up the head 

and twist the cen- 

ter lock, and this 

nine-inch tripod 

opens to its full 

height of 13% 

inches—only a 

50 percent en- 

largement, but 

look what it does: 

Its three plastic legs, which fold flat 
against the body for compact storage, 
pull out, locking the shaft and making 
a stable support for table-top photog- 
raphy. 

Or you can swing the legs around, 
one on top, two below, for a firm gun- 
stock-type shoulder rest. The head 
swivels to any angle for shooting, or 
flops over 90 degrees for vertical-for- 


mat pictures. It is stable even with 
quite heavy lenses. 

Want to set up a dual-flash arrange- 
ment? Two slim metal arms hook into 
the head to become a secure perch for 
the flash units. 

The Model 900 tripod is made in 
West Germany and distributed in the 
U.S. by Vivitar Corp. (1630 Stewart 
St., Santa Monica, Calif. 90406). It re- 
tails for $50. The arms are not in- 
cluded; they’re priced at $11 each. 
—Everett H. Ortner 
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Now! A Scientific 
Way to "SCRUB" 
the Air Clean! 


Clear The Air with 
“NATURES-AIRE”’ 


Makes dust, odor and pollutants 
vanish—leaves the air country fresh 


Discover nature's own “secret” for fresh alr... 
Ever notice how wonderfully fresh and clean the air is 
after a good thunderstorm? Well, it wasn't the rain 
that cleansed the air. . . it was the negative ions gener- 
ated by the storm. Now you bring that same natural 
phenomenon into your home, office or car with 
Natures-Aire, the ion generator that works like 
Mother Nature to cleanse, purify and refresh the air 
you breathe! 


Natures-Alre —a controlled “thunderstorm” 
That's right! Natures-Aire safely and electronically 
emits negative ions to create the same beneficial 
balance of ions found in the great outdoors — right in 
your home. You just plug it in and it silently and 
immediately begins to sweep unpleasant odors, 
smoke and pollutants from the air—leaves it 
refreshed and smelling sweet and country-fresh. 


Unlike many similar products 

Natures-Aire produces precisely the right balance of 
ions —25,000/cm3. Scientific research has shown 
that much more or less would not have the beneficial 
effect. In fact, Natures-Aire is now the standard by 
which Underwriters Laboratories measures other 
negative ion generators. It is the first ion generator to 
receive U.L. listing. | 


Negative lons —Nature's "Good Guys" 

Though you can't see them working, negative ions 
actually grab on to particles of dust, smoke, organic 
and inorganic pollutants and sweep them from the air. 
Just as negative ions cleanse the air after a thun- 
derstorm, Natures-Aire cleanses the air in your home 
with its gentle, controlled stream of negative ions — 
Nature's "good guys". 


Natures-Alre —no matter where you live 

Studies show that winds carry harmful pollutants 
everywhere—even to tucked-away communities. 
That's why Natures-Aire is so vital for everyone. In 
the near future, negative ion generators will undoubt- 
edly ba standard equipment in airplanes, office and 
apartment buildings. But you don't have to wait! You 
can start protecting your whole family from harmful 
pollutants and unwanted odors right now with 
Natures-Aire. 


Perfect when you entertain 

You'll love breathing purified air everyday, but imag- 
ine what a great benefit Natures-Aire will be when you 
have parties. No lingering cooking odors to embar- 
rass you—no smoke filled rooms when the guests 
are gone! Yes, Natures-Aire will actually destroy stub- 
born odors, smoke, dust and other harmful pollutants 
in the air—not just cover then up with an artificial 
"freshener." Lets the whole family breathe easier! 
Just think what an important difference it will make to 
your personal environment. 


Proven safe and effective 

Yes, Natures-Aire's graphite conductive fibers are so 
safe a baby could chew on them. And Natures-Aire 
sweeps any airborn micron-size pollutants from the 
air and deposits them in the wall or floor. So effective 
at eliminating smoke and odors, you'll notice the 
pleasant difference in just minutes! 


Now — Mountain-Aire for your Car, Van, 

Truck or Boat 

Natures-Aire has a ' twin'' that works wonders in your 
car, too. It's called Mountain-Aire. You just plug it into 
the cigarette lighter of your car and enjoy a smoke- 
free, odor-free, pollutant-free freshness wherever 
you go! 


Put your nose to the test without risk! 

You're probably a little skeptical. That's okay — we re 
so convinced that Natures-Aire and Mountain-Aire are 
the most effective, revolutionary air purifiers around 
that we're prepared to offer you a 30-Day Money-Back 
Guarantee. Prove it to yourself. Use Natures-Aire in 
your kitchen, bathroom, living room, bedroom (many 
say they actually sleep better!) and Mountain-Aire in 
your car and see for yourself if you don't notice the 
refreshing difference right away. 


Small price —big reward! 

You can own the product of the future for just $79.95. 
What a small price to pay for clean, invigorating air for 
years to come! But remember —if you're not abso- 
lutely convinced that Natures-Aire and Mountain- 
Aire far out-perform other air purifying systems, 
simply return your order for a prompt, courteous 
refund. 


listed by 


Pure air. . . Риге value! 
Imagine! For fresh, pure air every day of your life— 
you pay just $79.95. A small investment when it 
comes to protecting the well-being of your whole 
family! 


Safe enough for a baby . . . yet effective enough to rid 
your home of lingering smoke, odors and pollutants. 
Leaves it wonderfully refreshed and sweet smelling! 


Е CAMBRIDGE 
E INTERNATIONAL, Inc. 


8700 Waukegan Rd. Morton Grove, IL 60053 (312) 966-5510 


Credit Card Customers 
Call Toll Free 24 hours a day 


800-228-5440 
(In Neb. 800-642-8777) 
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Clip & Mail to: 

Cambridge International, Inc. Dept. — P-60 

8700 Waugekan Road, 

Morton Grove, Illinois 60053 

О YES! Please rush me . —  Á AJ (quantity) 
Natures-Aire lon Generator(s) at just $79.95 plus 
$3.95 for shipping and handling. (111. residents add 
696 sales tax.) | understand that if | am not absolutely 
satisfied with my purchase, | may reurn it within 30 
days for a prompt and courteous refund. 

О OPTION! Send me (quantity) 
Mountain-Aire lon Generator(s) for my car or van at 
just $79.95 plus $3.95 for shipping and handling. 
O Check or MO enclosed 

O Charge to: O American Express O Diners Club 
О Carte Blanche O Master Charge O Visa 


Account # .— — Exp. Dat 
Name = 
Address 

City ———— State 


Signature кнн 
(OCambridge International, Inc. 1980 


ÉL — Zip 


Travellin’ Fri 


FROM ONLY $129. 


dges 


Space age breakthrough creates a new line of Koolatron electronic 
portable refrigerators and food warmers. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. You're comfortably 
cruising in your car, van or rec. vehicle along a 
busy interstate with few rest stops or 
restaurants. You guessed it... the kids want to 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fned 
chicken...home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill. 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and dnnks are at your fingertips. 
You're refreshed... you've saved an unneces- 
sary stop,ime and money. 


AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle ...the thermo- 
electric solid state module... makes this port- 
able remgeration revolution possible. 


AEROSPACE MODULES 


Two of these miniaturized thermoelectric 
modules replace all the bulky complex 
piping coils, compressors and motors in 
conventional portable refrigerators. 


Utilized by NASA scientsts, as the only 
refngeration system for rockets and satellites, 
thermo-electnc cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons...they're small (about the size 
of your watch)... they're light weight (2 of them 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts)...they require little power (2 modules 
use the same power as one of your car's tail- 
lights) ...theyre completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping)...they're powerful (2 modules 
have the same cooling power as a 101b. block 
ofice)...andthey never wear out or break 
down. And for portable refngeration where 
you require 12 volt DC. power, thermo-electnc 
modules are the most efficient These amazing 
heat pumps have not only gone to the moon, 
but have provided the breakthrough for 
Koolatron's truly reliable, lightweight 
portable refrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fndges in 
use worldwide using these same powerful 
solid state modules. The reliability, perform- 
ance and convenience of electronic refrigera- 
tion has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, two of these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service 
depot Koolatron's combination of space-age 
heat pumps and quality engineering have 
now led to a whole family of electronic port- 
able refngerators and food warmers that elimi- 
nate costly ice and provide “home refrigeration" 
convenience at sane and sensible prices. 


MODEL P10 - 
THE PERFECT CAR FRIDGE 
& FOOD WARMER 


$129.00 
(in Canada 
$139.00) 


Holds approx. 17, 1202. 
pop cans — refrigerates 
| in air temps. up to 95°F 
Also keeps hot foods 
hot (150*F.) at the flick 
| Of a switch. Deep rich 
| blue Polypro plastic 
| Case. Ext. 16" Lx 11H x 
TTA W Int TTA "L x8" H 
B x8"W with 10 litre cap- 
| acity (0.4 cu. ft) weighs 
10 Ibs. empty. rates 
from supplied 1 
power cord in vehicles | 
| or with optional 12VDC/ 
TIOVAC power adaptor. 


Koolatron's P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods "piping 
hot". Comes with a 9 ft power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate ... one switch selects hot or 
cold. A second switch allows you to refngerate 
normally or select maximum cold. With your 
engine off, you can operate for up to 6 hours 
and still start your engine. "A low battery" indi- 
cator warns you when it's time to recharge. 
With the power off, your P10 keeps everything 
hot or cold for many hours in its well insulated 
case. : 
As a travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers ... now you can refngerate baby's 
formula.in your car then heat it with the flick of 
a switch or keep it cold. Powerboaters, just 
plug it into your boats cigarette lighter, and 
keep a day's food and drink ice cold without 
running into shore for ice. You campers, 
hunters and fishermen will find endless uses 
for transporting provisions and bait... then 
take home your catches and game without 
spoiling. Terrific for golf carts. 

And with our optional 110 volt adaptor 
you'll find endless uses wherever house 
current is available ... At your cottage... 
as a bar fridge ...in your motel room for a 
midnight snack and drink ... as a small office 
паде... or beside your роо! Use as an 
auxilliary home fridge when you're having a 
party. And it's a natural at drive-in movies, 
auto races and at sporting events. 


MODEL P34 - $169.00 | 


| THE PERFECT (in Canada 
RECREATIONAL FRIDGE $179.00) 


Holds over 40 Ibs. of 
food and beverages or 
48 pop cans. Retriger- 
A ates in air temperatures 
# | up to 95°F. Rugged ABS 
case in sand beige col- 
our with dark brown 
.' | non-corroding latches 
“and handle | arge 34 
litre capacity (1.2 cu. ft.) 
weighs 17 Ibs. empty. 
Ext. 21'L x 16"H x 16"W. 
Int. 16 "Lx 12 'H x 112 WY 
Operates on 12 volts DC 
with supplied power 
cord or with optional 
I2VDC/TIOVAC power 
adaptor 


The P34 is the full-size member of the 
Koolatron family of portable electronic 
fndges. Itis designed especially for the 
serious traveler and outsdoorsman. Newly 
designed for the 805, this handsome im- 
proved portable will refrigerate more than 
3 times the contents of the P10. As a hunter, 
camper, boater, you'll be amazed at the capa- 
city and convenience. 

Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Dazzle your friends at your next 
pool party with a full pay load of cold ones 
rght beside the pool. Your P34 has all the 
advantages of the P10 without the heating 
cycle or low battery indicator but with all the 
capacity needed for serious boaters, 
campers, hunters, fishermen and travellers. 


MODEL P34A - 
THE ULTIMATE RECREATIONAL 
REFRIGERATOR & 
FOODWARMER 


$189.00 
(in Canada $199.00) 


A ۳ 
Vila. 


The same size, colour, weight and capacity as the 
P34 but includes food warming features, fully 
adjustable temperature control and low battery 
warning indicator. 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
applied for) it allows you to dial a complete 
range of temperatures from very cold to 
very warm. 


READ WHAT OUR CUSTOMERS SAY: 


"We took meat from Canada and ate it ten 
days later after thawing it in Flonda. All our 
produce and dnnks stayed unbelievably fresh 
and соо!" 5H., Hamilton, Canada 


"The way I try to sell my refngerator one 
would think I was on commission. We love 
our unit!” РОР. Houston, Texas 


"Тат so pleased with the fridge I don't 
know how we qot along before - it's so easy - 
to carry, use, maintain. For such a relatively 
small cost the convenience is inestimable.” 

KR. Ottawa, Canada 


- "The Koolatron is everything they say 
about it in its advertising. Î personally bought 
one, tested it and found it so desirable that! 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 


equipment they camed" KM, New York,NY. | 


You wine buffs will find it indispensable 
to chill up to 1 doz. wine bottles at just the night 
temperature. Low battery indicator warns you 
when you need a recharge and the sensing 
circuits efficiently control your power con- 
sumption to save on battery drain. This is our 
best of the line, recreational fridge and food 
warmer with all the bells and whistles for the 
disceming buyer who demands quality, size 
and complete versatility. 

ORDER TODAY WITHOUT OBLIGATION! 
simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit cornes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major 
service centres in New York, Arizona and 
Canada. When you receive your Koolatron, 
use it constantly for 3 full weeks without risk. 

If you ordered our optional 110 volt 
adaptor, plug it in, then use your portable 
immediately as a bar fndge or around the 
patio or pool. Next plug it into your car or RV. 
Take your family out for a weekend trip. Enjoy 
fresh home cooked food as you thumb your 
nose at those expensive restaurant stops. 
Then use it on your boat or in your office or 
let your son or daughter try it at their college 
dorm. If after you've thoroughly tested it, you 
don't agree that your Koolatron represents a 
major breakthrough that will save you time, 
money and bother for years to come, send it 
back for a full refund. You can't lose ... we 
guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice ... order your Koolatron with no 
obligation, today! 

For rush delivery phone your order in collect to 
0-705-731-0842 


Koolatron Industries Limited 
56 Harvester Ave. Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 


Or use this handy order coupon. 


_ [-—— —EE--  — реш Ща] 
| Dept. 1162 


56 Harvester Avenue, Batavia, New York 14020 | 
Canada: 230 Bayview Drive, Barrie, Ontario L4N 4Y8 | 


Send me with full refund privileges: 

— —XKoolatron P10 at $129.00 ($139.00 in Canada) 
— — Koolatron P34 at 5169.00 (8179 00 in Canada) 
— — Koolatron P34A at $188.00 ($199.00 in Canada) 


—Koolatron ШОУ adaptor at $29.95 ($34.95 in Canada) | 
Please add $8.00 for handling and delivery per unit. | 


No charge for shipping adaptor if ordered with unit. 
Add $3.00 for shipping adaptor only. 

(N.Y. Ont. and Quebec residents add sales tax.) 

I understand that I may return any item undamaged 
within 2] days and receive a full refund if] am not 
satisfied. 

LiI enclose my check or money order for 


5 —__________or please charge it to my 
OVisa OMastercharge П American Express 


Account Number —— 


Signature - 
(necessary to send merchandise) 


Expiry Date ш —— | 


NAME | | 
ADDRESS | | | 
CITY STATE | 
ZIP CODE PHONE 


reachable band saw. 


A fully functional 10" band saw for less 


than $150. 


It fits right on your workbench, lifts out 
of the carton ready to work, and its Va hp 
variable speed motor gives you the capacity 
and precision of stationary. band saws that can 
take up twice as much room and a lot more money. 
It cuts everything d good band saw should. 
Wood, plastics, ceramics and non-ferrous metals. 
It's the new reachable band saw from Edison. 
meach for it wherever you buy tools. 


sizing gauge 
speeds 
lathe layout 


The basic technique for turning iden- 
tical spindles is to lay out a series 
of sizing cuts that represent the vari- 
ous diameters along the length of the 
turning. These create guide reference 
points as you do the rest of the work 
freehand. Ordinarily you make the 
sizing cuts with a parting tool and a 
caliper that has to be reset for each 
cut. But now there's a new tool that 
does away with the calipers, and 
speeds the tedious sizing operation so 
you can get on with the fun of free- 
hand work. 

Its a heavy steel tube from which 
hang 12 size indicators, enough for al- 
most all work. Each is marked in di- 
ameters from zero to six inches (and in 
millimeters as well). To use this new 
gauge, rough turn the work to a cylin- 
der. Then slide each indicator to the 
desired position along the bar, set it to 
the proper diameter, and rest it atop 
the work. 

Now turn on your lathe, take your 
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MICGRAW EDISON. 


Edison. Bench loos 


parting tool, and cut into the spindle 
opposite the first indicator. When you 
reach the preset diameter, the indica- 
tor will drop past the spindle and 
swing free. Move on to the next indi- 
cator and do the same. Continue until 
all sizing cuts are made. Ра fast and 
foolproof. 

Other advantages: The sizing gauge 
is made by Sears to fit the Craftsman 


12-inch lathe, but I see no reason why 
it shouldn't work with most other 
lathes. It's easy to install and remove 
should it interfere with faceplate 
work. My only gripe is that the indi- 
cators rattle as they ride the work—a 
distracting noise. The diameter sizing 
gauge is Sears catalog number 9 HT 
24909C, and it's priced at $32.99.— 
A. J. Hand 


Turbo Audi 
challenges 
Mercedes 

and BMW 


ESTORIL, PORTUGAL 
The something-for-nothing formula of 
turbocharging is catching on. In the 
Audi 5000S Turbo, the German firm's 
thrust into the top-luxury Mercedes/ 
BMW class, it turns a sedate family 
notchback into a slingshot, upping 
power by 25 percent. I drove an auto- 
matic Turbo around a 120-mile test 
route near Lisbon, where it trickled 
along sweetly in town, but cast off its 
sheep's clothing on the open road. 

І accelerated from zero to 60 mph in 
a mere 7.6 seconds, which is remark- 
able for a 134-cu.-in. engine in a 2770- 
lb. four-door. Boost comes on around 
3000 rpm, but I could only feel its ef- 
fect—there was nothing to hear. 

In the U.S., top-end zip may not be 
required because of the 55-mph na- 
tional speed limit, but the power re- 
serve will give a wide safety margin 
for passing. Expect slightly less accel- 


eration, though, since American cars 
will have reduced boost pressures to 
prevent detonation. In the European 
model I tested, the engine delivered 
170 hp, with 195 ft.-lbs. of torque (a 
43 percent increase). A five-speed is 
standard in Europe, but only the auto- 
matic will be imported. 

Included in the package are heavy- 
duty suspension, larger light-alloy 
wheels with low-profile tires, and 
four-wheel disc brakes—all of which 
gives a smooth, taut ride. There's 
wall-to-wall carpet extending up the 
doors to fabric inserts in the roof, 
which hushes noise effectively. Win- 
dows have bronze-tinted glass, and 
there's lots of storage space. Standard 
equipment includes power windows 
and locks, a height-adjustable driver's 
seat, and an overhead digital clock. 

Although I had no chance to check 
the automatic’s fuel consumption, 


Audi gives it as 30.1 mpg at a constant 
55 mph, and 18.9 on the European ur- 
ban-highway cycle—not bad for a 
high-performance runabout. At 
around $17,000, Audi's new flagship 
should give its German rivals a real 
run for the market.—David Scott 


Champion keeps Ferraris and Lawnboys 


clipping along. 


Virtually every gasoline-powered car, imple- 


ment, truck, airplane, you-name-it clips along 
smartly with Champion. For surer starts, 
change to a fresh set of Champion 


Champion Spark Plug Company Toledo, OH 43661 


spark plugs at least 
once a year. 


CHAM PION 


You can't buy = 
a better plug. = 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


€ 1980 R.J. REYNOLDS TOBACCO CO. 


e GBD, 
~ Salem _ PD 
| v alow tor. 


LIGHTS: 11 mg. “tar”, 0.8 mg. nicotine, LIGHT 100°: 11 mg. "tar", 
0.9 mg. nicotine, av. per cigarette, ЕТС Report DEC. 78. 


SCENCE NEWSFRONT 


By ARTHUR FISHER 


mineralogy simply explained, and splen- 
did color photos of many of the outstand- 
ing items in the collection, including the 
Hope diamond and the huge Logan sap- 
phire. Makes a handsome gift for almost 
anyone. 


End fumbling with fiber 


Some 1980 Chrysler Corp. cars are com- 
ing equipped with a new weapon in the 
titanic struggle to end fumbling with door 
locks and keys at night—an illuminated 


Largest photovoltaic plant 


Where would you guess the world's larg- 
est solar photovoltaic power plant is 
about to be built? The American South- 
west? Some underdeveloped equatorial 
country pinched by rising petroleum 
costs? Nope. The answer is Saudi Arabia, 
which sits on the world's richest oil fields 
but, like its neighbor Kuwait [PS, May], 
wants to diversify its energy sources and 
free more oil for export. 

The plant will be a joint venture of the 
United States and Saudi Arabia, under the 
auspices of a Joint Commission on Eco- 
nomic Cooperation, and is part of a five- 
year, $100 million effort on behalf of both 
countries—with benefits for each—to de- 
velop solar-energy technology. As seen in 
the artist's concept above, the photovolta- 
ic array will sit on a hill between two vil- 
lages located about 30 miles from the cap- 
ital city of Riyadh, and furnish their com- 
bined populations of about 350 people 
with a peak output of 350 kilowatts DC 
power. Martin-Marietta company will de- 
sign, build, and operate the system, which 
is to be completed by July 1981, under a 
$16.4 million contract with DOE's Solar 
Energy Research Institute. 


Charcoal cloth 


The oddly garbed gentleman above is 
wearing a face mask that incorporates a 
swatch of the black fabric he is admiring. 
Called charcoal cloth, the new fabric has 
unusually high powers of adsorption. It 
can not only block odors but protect 


26 | POPULAR SCIENCE 


anor 


against toxic gases, purify water, filter en- 
gine intakes, and so on. Manufactured in 
England, the rayon cloth is pretreated so 
that it turns into activated charcoal with a 
very high internal surface area, with an 
adsorption capability up to 20 times great- 
er than nut-shell charcoal. Britain's Chem- 
ical Defence Establishment developed the 
process. 


A gem of a book 


One of the most memorable dinners | ever 
attended was remarkable not so much for 
the food or the testimonials but because it 
was held in the Smithsonian Institution's 
Hall of Gems. The diners were surrounded 
by a coruscating collection of some of the 
world's most breathtaking baubles (and 
also by several armed guards... just in 
case). Now the Smithsonian Institution 
Press has brought all its glitter and color 
back to me, in a slender volume called 
"The Gem Collection," by Paul E. Desau- 
tels ($12.50). It's packed with gem lore, 


keyhole that relies on fiber optics. When 
you lift and then release either front-door 
handle, you automatically switch on a 
low-wattage light bulb in the door panel 
whose light is led through a foot-long 
light guide made of 48 strands of Du 
Pont's 10-mil Crofon optical fibers. The 
light reaches a plastic halo lens with the 
result you see in the photo. A section of 
the light guide appears at the bottom of 
the picture for size comparison. 


Giant butterfly valve 


. This monster, reportedly the largest ex- 


ample of a butterfly valve in the world, is 
shown supporting a truck to give some 
idea of scale (or for some other, nefarious 
purpose as yet unexplained). It weighs 
170 tons, is 32 feet across, and is destined 
for a new aircraft-engine test facility at Ar- 
nold Engineering Development Center in 
Tennessee, where it will be used as part of 
a half-mile-long building that will accom- 
modate the largest engines now contem- 
plated. The valve, which opens or closes 
Off air flow with its movable disc, was de- 
signed by Boving and Co. and manufac- 
tured by Markham and Co., both of Eng- 
land. 


Continued 


Introducing Casios newest, 
the C-80 Calculator Chrono- 
graph. A watch that figures to 
replace a lot of other watches. 
And calculators. And stopwatches. 

[n fact, it even replaces the age-old 
myth that a timepiece loaded with talent 
has to be expensive. 

The Casio C-80 is priced at 
only $75. 

À calculator made for real fingers. 

Heres the first calculator 
Set eet ж that can be operated 

easily with your fingertips. No need 
to use a stylus or pen; the keys are 
far ud. apart that even the 
broadest fingers can work them. 

Now you can add, subtract, 
multiply, divide—perform chain 
calculations up to six places, plus 
decimal. Numbers appear in crisp 
liquid crystal digits. Theres even 
an indicator that tells you exactly 
which function is being performed. 
Stopwatch, 2 time zones— 
and more. 

The push of a button turns 
your calculator into a fiercely 
talented stopwatch. You get лоо of 
a second accuracy, lap times, an 
up to 59.59 minutes of track-style 
timekeeping. Timing automatically 
starts over after the hour. 

You also get two time zones; 
the second zone can be set for 12 
or 24-hour time (especially useful for 
frequent travelers). Hours, minutes and 
seconds are displayed with reliable 
+15 second-a-month quartz precision. 
AM/PM indicator is always visible. 

Press another button, day of the 


Su Mo Tu We TW Fa Sa 


F 
(“i f "| 
i ( oie 


ш Mo Tu We Tu FR Sa | 


(0t. T | 
ے‎ we "i 


THE WATCH THAT REPLACES 
EVERY Th 


week and date appear. And another for 
built-in night light. 
xu p yet rugged. 

The 1 oz. case and band are con- 
structed of high impact black plastic. And 
so lightweight and comfortable, you may 
not realize that on your wrist youre 
wearing—among other things—a 
clever calculator. 

er companies have 

tried introducing similar 
watches, only using bulky 
stainless steel. These steel 


versions O the comfort, liche 
and handsome appearance provided by 
the latest advanced plastics. 

What's more, this Casio chronograph 
is built incredibly ru age to provide years 


of reliable service. There are no 


mechanical parts to wear out or 
break. À tough mineral glass 
crystal prevents scratching. And 
B the tightly fitted case and crystal 
provide water resistance for every- 
day use. 


Beserve yours now. 

You might wonder why you havent 
seen this superb chronograph in the 
stores. The fact is, it isn't going to be in 
any stores—not lor a while. 

However, I g late March 
1980, Bs oharper Dex will be the 
first people anywhere to take delivery 
on these exciting Casios. And you can 
reserve yours now. But please order 
immediately to be assured of earliest 
delivery. As quantity is limited, orders 
will be handled on a first come, first 
served basis 

And as always, The Sharper Image 
guarantees your satisfaction. If not 
delighted with your new Casio, simply 
return it within two weeks for a full and 
courteous refund. One-year manufac- 
turer's warranty and 15-month (normal 
use) battery included. 


ORDER NOW TOLL-FREE 
7 SE E P Y IP bê d E P d» | | 
, Please order product 4134. 
© Credit card holders may use our toll- 
Б tree number below. Or send check for 
= 979 plus $2.50 delivery. Add $4.50 
* sales tax in California. 


= 800 221-3436 
, In California 800 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. BJ —051 
San Francisco, CÀ 94111 
(415) 788-8880 


e best gas mileage of any 
ns builtin America. 
But thats what youd expect from the Wagonmaster. 


On January 5, 1929, Ford's first BEST MILEAGE OF ANY Pintos, Ford wagons are built to 
Woody rolled off the production WAGONS BUILT IN AMERICA. stretch your gas dollar. 


line and ontothe American Road. | EPA ЕРА EST And Ford wagons are the most 
In that year Ford began a journey | WAGONS à HWY. — RANGE RANGE popular of all. Since 1949, Ford 
fifty years long, building more LTD N | has sold a million more wagons 
station wagons than anyone else, | (8-cyl.) ` | than anyone else” 

earning the right LO be called FAIRMONT /4 When it comes to Wagons, 
Wagonmaster. | (&cyl] ^ EDS = | Ford's better ideas just keep 


getting better. 
And that s what it 
takes to be the 


Today the Wagonmaster is also 
the Mileagemaster. 1980 Ford 
wagons have the highest mileage 


Use these estimates for comparison. Your 


1 ^ OF « V wagons D itin mileage may differ depending on speed | Ag үзг 
апыз x i any v ag ns | uilt E distance and weather Actual highway mile- | M agonmaster, 
America. From roomy full-size age and range will probably be less than 

: E r estimates. Calif. estimates lower. Compari 
LID Wagons tO versatile mid- | son excludes diesels and other Ford Motor 


Co. wagons. Ranges are based on EPA mile- Based on R. L Polk & Co 
age estimates and LT D's 20-gallon gas tank 
Fairmont s and Finto s 14-gallon gas tanks 


size Fairmonts to value-packed 
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Saturn's rings clarified 


The Pioneer spacecraft flyby of Saturn 
gave us our best look at the rings that 
have entranced skywatchers for centu- 
ries, and the first look from their unlit side 
[PS, Jan.]. Now, further enhancement by 
NASA's photo wizards of this close-up 
view, received from Pioneer on Septem- 
ber 1, 1979, when the craft was 395,000 
km (244,900 mi.) from Saturn, provides a 
clearer idea of the rings and divisions. 

Because the photo was taken from the 
unilluminated side of the rings, they ap- 
pear visible only by sunlight glancing off 
particles of matter in the rings and 
through them. Because the B ring con- 
tains the most matter, it blocks out all light 
and appears jet black. The rings seen 
here, from the inside out, are the inner C 
ring; the middle, black B ring; the bright 
stripe of Cassini's Division—a major gap; 
and the outer dark A ring. You may be able 
to make out the Encke Division, which 
splits the A ring. 

The upper broad black strip on Saturn's 
surface is the shadow of the rings. The 
lower pin stripe in the shadow is the Cas- 
sini Division; the upper pin stripe is the 
newly discovered "French Division," a 
wide gap between the B and C rings that 
had earlier been proposed by some 
French astronomers. 


By the light of the moon 


In the lexicon of folklore, moon doesn't 
rhyme just with tune and croon, but with 
babies. One of the hoariest of such beliefs 
is that more babies are born when the 
moon is full than at any other time of the 
month. Not so, according to two Califor- 
nia scientists, George O. Abell and Ben- 
nett Greenspan, who analyzed almost 
12,000 births recorded at the UCLA Hospi- 
tal for four years. “My interest in the full- 
moon/high-birthrate claims was partially 
triggered because the belief is shared by 
many nurses in maternity wards, and 
even some gynecologists," says Abell, 
"whereas astrologers cite it as evidence 
that celestial bodies influence human 


affairs." But, Abell and Greenspan report, 
their analysis shows no correlation be- 
tween the number of births and the full 
moon. Indeed, there were no surprising 
peaks or dips at any point in the lunar cy- 
cle. 


Pocket logic tester 


"What used to fill up the wall of a large 
room and weigh anywhere from 100 to 
2000 pounds, we have been able to put in 
the palm of the hand, and l'd say that was 
a major technological breakthrough." So 
says Dr. William G. Steiner, an engineer at 
Lockheed-Georgia Company and the in- 
ventor of the new battery-powered digital 
logic tester you see inthe photo below. Its 
built-in microcomputer can store more 
than 100 different procedures for testing 
integrated circuits, circuit boards, and 
modules. It has a four-character alphanu- 
meric display and can be programmed 
with three push buttons. "Being able to 
count to three and feeling comfortable 
with four-letter words is all you need to 
operate it," says Steiner. Lockheed will 
apply itto building aircraft, but its greatest 
potential may be for trouble-shooting 
malfunctions away from the factory. Ms 


Just ask your 
Ford Dealer. 


When you order your new Ford wagon, 
be sure to consider the one option that could 
pay for itself. Ford Motor Company's 
Extended Service Plan. It's available to 
help protect you against rising service 
costs. And it's backed by Ford Motor 
Company and honored by participating 
Ford Dealers nationwide. 

To learn more about what this 
plan covers and what it costs, see your 
Ford Dealer. 


The option that 
could pay for itself. 


EXTENDED 


D SERVICE 
PLAN 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


And now... Nikon's ЕЗ 


For serious photog- 
raphers, both pro- 
fessional and ama- 
teur, the introduc- 
tion of no 35-mm 
SLR camera is met 
with the interest that 
a new F-series Nikon 
arouses. Since the 
first Nikon Е ар- 
peared more than 20 
years ago, Nikon 
SLR's have been the 
overwhelming 
choice of profession- 
al photographers. 
Now there is a new 
professional-caliber 
Nikon, the F3, suc- 
ceeding the F2. 

It illustrates an interesting 
Where, once, professional 
tended to appear later on amateur cam- 
eras, now features designed for amateur 
convenience show up later on cameras 
designed for the professional. Through- 
the-lens exposure metering was an early 
example. Automatic exposure, now built 
into the Nikon F3, is a current example. So 
is automatic flash. Even the most experi- 
enced photographers are learning to trust 
the judgments of microprocessors. 

There is a major difference between the 
F3 and its predecessors in design philos- 
ophy: With the F3, more is built into the 
body and less into the finder than is the 
case with the F and F2 models. You could, 
for example, convert an F2 Nikon to an 
F2A by the simple substitution of an F2A 
Photomic finder for the F2 finder; the find- 
er contained the metering system, and 
changing the finder changed the method 


trend: 
features 
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of metering. The earlier F was modernized 
several times with new finders. With the 
F3, the finder is truly a finder: an optical 
device for viewing the focusing screen. 
The electronics and the shutter-speed dial 
are now built into the camera. 

The F3 contains not so much novel fea- 
tures as tried-and-true ones. One major 
exception: a liquid-crystal display, in the 
viewfinder, of the shutter speed. Or to be 
more accurate, during automatic expo- 
sure the LCD shows the shutter speed 
closest to the operative shutter speed. The 
electronic metering system makes possi- 
ble any fraction of speed between 1/2000 
second and eight or more full seconds. 
The LCD uses less battery power than the 
common LED displays. 

Now to some other facts and figures: 

Dimensions. Although the F3 is only a 
smidgen smaller than the F2A, it is a full 
4.6 oz. lighter: 24.7 oz. versus 29.3. 

Metering. The F3 reads its exposure 
right off the film, a la the Olympus system 
and the Contax 139 Quartz [ "Viewfinder, 
PS, Feb.]. A portion (eight percent) of the 
light enters the lens (top right), passes 
through some 50,000 microscopic holes 
in the mirror's silver, then strikes a sec- 
ondary mirror that reflects it to a silicon 
photodiode (SPD) cell for the exposure 
reading. During the actual exposure, 
when the main mirror is in its raised posi- 
tion (lower drawing), the SPD cell takes its 
reading from light reflected directly off the 
film. The reading is weighted: 80 percent 
toward a 12-mm area in the center. 

The shutter. The shutter curtains are 
made of quilted titanium for durability 
and low mass. Shutter timing, in the man- 
ual mode, is controlled by a quartz crystal 
for superaccuracy. 

Flash. The F3 has its hot shoe over the 
film-rewind crank. Slip the SB-12 flash in 


place and it automatically links up with 
the camera's electronics, which sets the 
shutter speed and signals, via a ready 
light in the viewfinder, when the flash is 
ready. That SPD metering the exposure 
controls the flash, turning it off when ex- 
posure is right. 

Motor drive. The MD-4 motor drive is 
the fastest standard drive on the market, 
Nikon claims—up to six frames per sec- 
ond. A nice touch: With the motor at- 
tached, the camera gets its power from 
the motor's batteries, saving its own. 

Far insurance, in case all batteries have 
failed, the F3 can be operated mechanical- 
ly, at a speed of 1/60 second. 

Prices? The F3 body is $947, the motor 
drive is $380, and the SB-12 flash, $138. 
Sorry you asked? 


Creative filters 


Filters aren't for everybody. Most photog- 
raphers, even some of the most serious, 
rarely go beyond the two most common 
filters: skylight and polarizing. One rea- 
son, of course, isthe nuisance of screwing 
and unscrewing them. Continued 


THIS AMAZING NEW BEERMAKING KIT LETS YOU MAKE 
HUNDREDS OF GALLONS OF SUPER DELICIOUS BEER . . . 


FOR JU 


An amazing new breakthrough in home beer 
making has been developed in England. Now it's 
available here in America. 

This easy-to-use kit allows you to make hun- 
dreds of gallons of beer for just pennies a bottle. 
What's more the beer tastes BETTER than most 
commercial beers. And you can brew this delicious 
beer in your own kitchen IN JUST 27 MINUTES. 
It's as easy as baking a pie or cake. 

Let me repeat—by using our special imported 
hops, and our new 7 gallon anaerobic fermenter 
your homemade beer will actually taste BETTER 
THAN MOST COMMERCIAL BRANDS. WE 
GUARANTEE IT. Compare it to any of the 
famous imported beers costing $15.00 to $20.00 
per case, You'll |" amazed. The taste is 
superb...clear...full bodied... with a thick 
creamy head. So good you won't believe you made 
it yourself! 

ollowing is an interview with Bud Weckesser, 
President of Bierhaus International. 


QUESTION: HOW CAN ANYONE MAKE 
BEER AT HOME AS GOOD AS 
COMMERCIAL BEER? 

ANSWER: That's like asking how Grandma 
could make cookies as good as the 

cellophane wrapped kind you buy in the super- 

market. As you know, homemade products are 
usually BETTER than their commercial counter- 
parts. Pie, spaghetti sauce, cake, fried 

Chicken, ... almost anything. The fact is, most 

Americans have never tasted really good beer. 

Ask апу С.І. who was stationed in Germany. The 

Germans brew a "homemade style" beer in local 

breweries. It has more body, flavor and head than 

almost any American brand. Yet it's light without 
being watery. 


QUESTION: YES, BUT MANY OF US HAVE 
TASTED OLD FASHIONED 
“HOME BREW” AND IT WAS OFTEN- 
YEASTY AND FLAT. 
ANSWER: The beer I'm speaking of is as dif- 
ferent from "home brew" as ducks 
are from bananas. Old fashioned “home brew" 
was made from granulated sugar plus grocery 
store yeast. And it was usually made in a crock or 
metal pot. This produced a sour bacteria laden 
concoction that was barely drinkable. 

The new Bierhaus products are entirely dif- 
ferent. For example, we offer Hallertauer 
hops—the same kind used in making the finest 
German, Dutch and Danish beers. One of our 
yeast cultures is the same one used in many 
premium beers of the U.S. and Denmark. We also 
include pure dextrose— not granulated sugar. But 
most importantly every kit includes a self-sealing 
anaerobic fermenter made of F.D.A. food grade 

lyethylene. The beer ferments in a totally 

acteria free environment —just like they use in 
many commercial breweries. The СО, generated 
during fermentation bubbles out through a small 
water filled air lock to produce the clearest light or 
amber lager you can find anywhere. 


TRY OUR BLINDFOLD TASTE TEST ... 
We'll send you $5.00 FREE if you don't agree 


An unretowched photo of our 
Bierhaus Light Lager after 
only two weeks aging... 


QUESTION: BUT ISN'T MAKING BEER AT 
HOME A COMPLICATED PRO- 
CEDURE? 
ANSWER: Not at all. Here's all you do— 
ONE: Boil a 2+2 quarts of water. Add the ingre- 
dients and pour the mix into the fermenta- 
tion tank. Add 2 gallons of cold water, snap on the 
lid and let stand at normal room temperature for 7 
days (65°-80°F.). 
TWO: At the end of seven days, siphon the beer 
into another vessel and then into pre- 
rinsed empty beer bottles. The E-Z siphon hose, 
the fermentation tank, the caps and all of the in- 
gredients are included in the kit. We can supply an 
Inexpensive capper or you may obtain one бога 
ап rdware store. 
THREE: Let the beer age 2-3 weeks. Chill the bot- 
tles, then drink it. For extra delicious 
flavor, allow the beer to age 5-6 weeks. 


QUESTION: CAN I MAKE DIFFERENT 
KINDS OF BEER? 

ANSWER: Certainly. Just vary the ingredients 
and recipes according to the instruc- 

tions supplied with each kit. You can make— 

* Light Lager—comparble to most American 

premium beers and some light European lagers. 

* Continental Amber Lager—more body with a 

slightly '"hoppier" flavor. Comparable to the 

original German and Dutch lagers served through- 

out Europe. 

* Bavarian Dark Lager—full bodied yet not bit- 

ter. The head is incomparable—thick and creamy 

often rising an inch over the top of the gaes. 

* You can also make delicious Ale and Stout. 


our beer is better than your present brand. 


We'd like you to actually SAMPLE this beer. But most of you aren't going to drive to Erie, 


Pennsylvania, for a taste. 


So we're offering you $5.00—FREE-if you don't agree our beer is BETTER than the brand 


you're now drinking. 


TEST RULES 


1. Request the kit. If you're concerned about sending a check, just charge it to your Master 


Charge or VISA. ! 
. We'll ship your kit immediately by U.P.S. You pay shipping charges on arrival. For EXTRA 
FAST SERVICE, call us at 814-459-3040 between 8:30-5:00 on weekdays. 
. Make one batch of beer—it brews in a large kitchen Ter or pan in just 27 minutes. Bottle it in 
c 


regular commercial beer bottles with caps and han 


apper, also available from us. 


. Let it age FOUR weeks at a temperature between 65-80 degrees F. 


. Chill a bottle. Taste test it against your favorite American beer. 
. If you don't agree that our beer is better than the beer you're now arining. па} 
thing back in the carton and return it to us within 45 days of purchase date. 


ut every- 


e NOT ONL 


REFUND YOUR MONEY —WE PAY THE RETURN POSTAGE... AND SEND YOU AN 
EXTRA FIVE DOLLARS FOR YOUR TIME AND TROUBLE. THIS IS OUR UNCONDI- 


TIONAL GUARANTEE. 


PENNIES A BO 


ТИ. 


QUESTION: BUT HOW CAN IT BE MADE SO 
INEXPENSIVELY? 
ANSWER: The kit can be used over and over 
again for years. It's truly a life time 
investment. All you have to do is re-purchase as 
many ingredients packs as you wish. The one-time 
cost you pay is easily made up by what you save 
on your first several brewings. After that you're 
ying only a few cents a bottle for one of the 
finest rs in the world —brewed by you. You can 
ACTUALLY SAVE HUNDREDS OF DOLLARS 
EACH YEAR. 


QUESTION: WHAT'S THE ALCOHOLIC CON- 
TENT OF THE BEER? 
ANSWER: You can vary the alcoholic content 
of this beer to your own taste. You 
can make it as ight or as strong as you wish sim- 
ply by varying the recipe. Tests conducted by a 
testing laboratory indicate that our beer contains 
significantly FEWER CALORIES and FEWER 
CARBOHYDRATES THAN COMPARABLE 
COMMERCIALLY MADE BEER—a real bonus 
for those who are weight conscious. 


QUESTION: 15 IT LEGAL TO MAKE THIS 
BEER AT HOME? 

ANSWER: By Act of Congress (H.R. 1337) ef- 
fective February of 1979, any single 

person 18 years of age or older may produce 100 

gallons per year tax free. In a household of two or 

more persons over 18, the limit goes to 200 gallons 

per ear tax free. NO FEDERAL LICENSE IS 

EQUIRED-—local laws may vary. 


CUSTOMER COMMENTS 


"I was a Pabst drinker till I switched to 
pur beer. I'm a permanent convert. Your 
is excellent. 
Donald McDuffee— Michigan 


"Better tasting than (commercial) 
Premium beer—at half the cost. Enclosed 
is my re-order for more..." 

Don Smeltzer—Michigan 


"Our first batch was excellent after only 
15 days aging ...it just keeps getting . 


better. 
Jack Dennis— Ohio 


"I've just bottled my 16th case of your 
beer. My friends and I all agree your beer 
is better than commercial . It's the 
only beer I serve at my home bar." 
Frank Schmitt— Pennsylvania 
“The best tasting beer we've ever had. I 
can't drink any kind of domestic beer 
because I'm allergic to the chemicals in 
it. But this beer (without any additives) 
doesn't bother me in the slightest.” 
Marie Killinger— Arizona 
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. Bierhaus International 

2041 West 12th Street Dept. 52 

Erie, Pennsylvania 16505 

Okay, folks—this beer better be good. Send me your 

basic kit for $29.95 plus postage. I'll compare it to my 
resent brand. And if I don't think it's better than my 
rand, I'll send it back and you'll return my $29.95 

AND SEND ME AN EXTRA $5.00. On that basis 

here's my $29.95. 


FOR EXTRA FAST SERVICE 
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and order your kit 
using your VISA or MasterCharge. 


МАМЫ сз ڪڪ‎ 


ADDRESS 


[ ] Check Enclosed [ ] VISA (| MasterCharge 


Account Expires 


©1980, Bierhaus, Inc. 


NOW! For the first time ... a clear, concise, understandable book 
on the Earth's most promising energy source. 


Solar Electricity +в 


140 EASY-TO-READ FACT 
FILLED PAGES 

Loaded with charts, graphs, pic- 
tures of actual solar installations — 
by World's Foremost Authority 
SOLAREX 


Most books and articles on Solar 
Energy are either jam packed with 
mind-boggling technical jargon, or 
they're so basic you can't find what 
you really want to know. 


Here for the first time — is a definitive 
study of all the real (not blue sky) ap- 
plications of solar. written by the 
world's leading experts but 
written in everyday lanquage so 

you can understand and put to 

work the real, significant benefits 

of Solar electricity in scores of 
practical ways, both large and small 
Must reading for everyone from the ca- 
sual enthusiast right up to the trained 
solar professional | 


Nine Clear, Concise Chapters 

Covers everything from a glossary of | 
solar electric terms, how to use cells and 
practical solar electric generators, to the 
rapidly exploding variety of industrial. | 


1 Enclosed is check, МО in amount of $ 22 
SOLAREX CP-Dert. 100 DP | Charge to my:* [1 VISA 11 MASTER CHARGE 
WE Corporation or eer Drive, a Account No. ————— 000 0o 
Rockville, MD 20850 | ` (Interbank No.) 
| Эге __ === 
Visa/ Master Charge credit cards accepted? Name 
301-948-0202 | ww. s 
Minimum Order $15 (Two or More — City tate Zip — 
s E a — -—— —A ——— -—X— ee — -— €—— ы Md d 


r — == COMPLETE AND ORDER TODAY = == 
CPD-Dept. 100 DP 1335 Piccard Drive, 
SOLAREX CORP. Rockville, MD 20850 e" 


! Please send me 


5 
Ppd. 


educational. consumer. and military applica- 
tions. It also includes solar electric projects, com- 
mercially available accessories the use of solar 
cells as light sensors rather than as 
power sources, and much. much 
more 


| Don't take our word for it! 
Take your time. In fact—take two 
full weeks. Order the book. Read it 
See if you don't completely agree 
that this is the best Solar electric 
summary you ve ever read. If not— 
simply return the book and we ll 
refund your money by return mail 
or credit your account. 
Use handy coupon below or 
phone 301-948-0202 
Dealers’ inquiries invited 


STOCK NO. 37005DP ... $6.95 Ppd. 


copies of "Guide to Solar 
Electricity” « $6,95 each $ 


Shipping & Handling 
TOTAL. 
i Md resident please add 5%, ! 


$1.00 


The hunting knives 
you ve been hunting for. 


۴ 


Li Devil. 


Take the 4%" blade double-edged 
Boot Hunter. Or the compact Li’! Devil 
with 234" drop point blade. Or try the 
popular small game knife with 3'4" 
blade, genuine stag handle, and distinc- 
tive 3-color etching. 

All hand tapered and hand ground 
from the finest high-carbon surgical 
steel. All with genuine leather sheaths. 


Find them at hardware and sporting 
goods stores. 

Find out all about them in our free 
pocket knife booklet. Send 25€ for 
postage and handling to W. R. Case & 
Sons Cutlery, Dept. О, a = 
Bradford, PA 16701. (| 


The world’s finest cutlery 


Case — the officially licensed knife for the 1980 Winter Olympics. 
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Through the viewfinder 


[Continued | 


Now much of the nuisance can be elim- 
inated. A new system, designed by a 
French photographer named Jean Co- 
quin, has been introduced by the Minolta 
Corp. into the United States. Heart of the 
Cokin system (its Americanized name) isa 
cleverly designed holder that screws onto 
most standard lenses (49, 52, 55, or 58 
mm) by means of an adapter. With the 
holder in place, filters can be easily 
slipped in and out. Double grooves in the 
holder enable you to use two filters at 
once for elegant and unusual results. 

Almost the best part of the Cokin sys- 
tem is the 40-page booklet that tells you 
how to use and combine the filters. It's the 
best I've seen on the subject. Filter holder, 
lens cap, and booklet are $2.99. The lens 
adapter is $3.50. Filters cost from $7.50 
up. And the system includes close-up 
lenses ($8.50), split-field lenses that put 
both background and foreground in fo- 
cus, and a host of special-purpose filters 
and masks. The system is now appearing 
in camera stores. 

Ambico, Inc. (101 Horton Ave., Lyn- 
brook, N.Y. 11563) has a system that in 
many ways resembles the Cokin system. 
It is centered around a standard adapter 
ring for seven different lens sizes, and a 
filter holder that accepts two filters or 
masks, or a lens cap. Ambico's catalog/ 
booklet showing the effects of different fil- 
ters is excellent. Prices: filter holder, lens 
cap, and booklet are $2.95. Adapter rings 
are $2.95. Filters are $6.95 to $11.95, ex- 
cept for polarizers, which are $14.95. 


All-around bag 


Its makers bill it as the "shockproof cam- 
era bag." It's padded all around: top, bot- 
tom, and sides. But what most impresses 


me is the Concept bag's thoughtful de- 
sign: zippered end pockets that can hold 
20 boxed rolls of 35-mm film or accesso- 
ries and a center equipment-organizer in- 
sert that can hold two 35-mm camera bod- 
ies and up to six lenses, plus odds and 
ends of gear. Within the insert, four 
hinged "doors" swing open їо enlarge the 
compartments or close against Velcro 
locks to divide the space into more and 
smaller compartments. You can also re- 
move the insert entirely, if you wish. The 
Concept bag is made of tough nylon, 
weighs about 234 165., measures 19 by 
nine by eight inches. Kangaroo, 455 E. 
10th Ct., Hialeah, Fla. 33010. $69.95. 


| You came out of the 
+ a ^“ service with a lot going for 
` —. you. Skill. Knowledge. And 
! * experience. And much of it 
a ua i didn't come out of a book or 
| a tech manual. It came from 


somebody else. Somebody 
who took the time to pass 
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| 


“a. |. ў | | SD % along what he knew. 
se NG > \ Well, what about yous 
9 کک‎ You've got a lot to give, too. 


. And you can do it. Part-time. 


a | In the Army National Guard. 
| SN In the Army Guard, 
= x 4 T9 you can make a difference. 
х, Биа: with people who 
n" 


want to know what you know 

By showing them the ropes. 

à | And watching them grow. 
Itsa satisfying job. The pays good, too. And you'll be putting time against 
retirement benefits. 

Check it out. There are a lot of people who want what T ve got. Pass 
it on. In the Army National Guard. 

| See your local recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the dieses Islands). 

In Maryland, call 
728-3388. 
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Luxury cars 


The U.S. challenges Europe 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


It sounds like a contradiction, but 
even luxury cars are being affected by 
skyrocketing fuel costs. In fact, most 
recent "advances" in luxury-car de- 
sign are aimed directly at mpg im- 
provement. 
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With that in mind, we selected five 
highly visible examples of current 
luxury-car design: BMW 528i, Cadil- 
lac Seville Elegante, Chrysler LeBa- 
ron Fifth Avenue, Lincoln-Continen- 
tal Mark VI, and Mercedes-Benz 
300SD. We chose this diverse cross 
section rather than a group of tightly 
bunched direct competitors to illus- 

Continued 


| PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements, and they reflect 
only our sample cars. An excellent rat- 
ing is 5 points; very good, 4; good, 3; 
fair, 2; poor, 1; very poor, 0. 


Cadillac 

Seville 
LeBaron 

Fifth Avenue 
Continental 
Mark VI 
Mercedes-Benz 
300SD 


3 


Acceleration 5 
Braking 2 
Handling 4 
Maneuverability ** 
Quietness 5 
Roominess 3 
Visibility 5 
Entrylexit ease 5 
EPA economy 3 
Ride comfort* 5 
*authors' opinion 

**damaged, could not complete tests 
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Luxury cars like the five seen here 
сап be plush, practical, perform- 
ance-oriented, or even economical 
(clockwise from foreground): Mer- 
cedes-Benz 300SD, Cadillac Seville 
Eleganté, Lincoln-Continental Mark 
VI, Chrysler LeBaron Fifth Ave- 
nue, and BMW 528i (inset photo). 


Attractive Air Alive unit measures only 41/2" x 4" x 13/4" 
and cleans а 20' x 15' x B' room in up to 15 minutes. 


Little-understood particles, called nega- 
tive ions, are said to be nature's best air 
cleaners. They attach themselves to dust, 
smoke, pollen or anything else floating in 
the air, and cause itto fall harmlessly to the 
ground. Now there is growing proof that 
negative ions may affect your moods, 
health and sense of well being. 


THE ION CONTROVERSY 

For the past 20 years, scientists and 
scholars -world wide have been study- 
ind the effects of electronically charged 
particles in the air called negative ions. 

Russian scientists have recently proven 
that the presence of ions in the air is es- 
sential to animal life. Research conducted 
at the University of California has shown 
that plant growth is stunted when the ion 
content in the air is decreased. 

some researchers claim there's evi- 
dence that negative ions can relieve aller- 
gic ailments and headaches, help control 
virus, retard the growth of bacteria, in- 
crease mental alertness and energy, re- 
duce pain, tension, fatique and depression 
and produce sound sleep. 

Interestingly, while the number of those 
who believe that negative ions do, in fact, 
produce these benefits, has grown, the 
number of doubters has decreased over 
the years. 

THE ION IMBALANCE 

The air is made up of molecules that 
contain either a majority of electrons, mak- 
ing them negative particles, or a majority of 
protons, making them positive particles. 

Although nature produces a nearly 
equal number of positive and negative 
ions, there are a number of reasons why 
we are surrounded by an over abundance 
of protons: air pollution depletes the num- 
ber of negative ions in the air, the static 
charge from synthetic fibers produces 
positive ions and natural earth radiation, 
that would normally produce negative 
ions, is retarded by concrete and asphalt 
covering the land. 


In effect, we are breathing air that nature - 


never intended us to breathe ... air that 
has been depleted of negative ions. 
What is needed is a way to correct this 
ion imbalance. 
NATURE'S AIR CLEANERS 

There is almost no disagreement 
among scientists that negative ions are 
unmatched in their ability to cleanse the air 
of impurities.This is how they do it: nega- 
tive ions attach themselves to dust, smoke 
and pollen, neutralize them and cause 


them to fall harmlessly from the air. 

Engineers and doctors have recently 
recognized this benefit and have begun to 
take advantage of it. Many now use com- 
mercial units that emit negative ions and 
effectively destroy odors and pollutants in 
the air. 

It has only been during the last year that 
technology has developed an affordable 
consumer model. These units were first 
introduced in Europe where there is a high 
level of interest in the benefits of 
negative ions. 

Now we are introducing one of the first 
consumer units to be sold in this country! 

ONE OF THE FIRST UNITS 
UNDER $100 

When we were offered the opportunity 
to introduce Air Alive to the American mar- 
ket, we jumped at the chance! Why? Be- 
cause it's one of the first consumer models 
in this country to be sold for under $100. 
And because it's manufactured by West- 
ern Systems, Inc., a pioneer in the ion gen- 
eration field. 

MOST COMPACT UNIT 
ON THE MARKET TODAY 

Air Alive measures only 42" x 4" x 13/4" 
and puts out 3 trillion negative ions per 
second per cubic centimeter.That's as 
many or more than larger, more expensive 
units now on the market. It is so powerful 
that it cleans a 15' x 20' x 8' room in up to 
15 minutes. Air Alive brings you more 
cleansing power in its compact size. 
WARRANTED FOR TWO FULL YEARS 

Air Alive is an all solid state unit... it has 
no moving parts. The unit is so trouble free 
that it is warranted by Western Systems, 
Inc. for two full years, in the unlikely event 
that anything should go wrong. 


FREE BOOK 
JUST FOR 
TRYING 
AIR ALIVE 


Just for trying the Air Alive 
unit, we are offering a 160 
page book entitled "The 
lon Effect". 


Absolutely Free! 


It is yours at no additional charge.It's yours to keep 
even if you should return the Air Alive unit during our 
30 day trial period. "The lon Effect" traces one 
man's 10 year effort to discover the truth about the 
effects of ions. Judge for yourself the benefits of 
negative ions. 


AIR ALIVE 


Uses "Nature's Air Cleaners" 

to electronically destroy odor, 
smoke, dust, and pollen. Now 
research shows it may do more! 


OPTIONAL AUTO ADAPTER 

Now Western Systems, Inc. brings 
something new to the American market 
that Europeans have used for years. . . an 
optional auto adapter that allows you to 
use your Air Alive home model in your car, 
truck, van or RV. Hardware included for 
mounting under your dashboard and 
adapter plugs into your cigarette lighter. 
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30 DAY NO-RISK TRIAL = 


——4 We believe Air Alive to be the most о — 

.e- compact negative ion generator on the p = 
— market today. It will destroy the dust, £— 
==} smoke, pollen and odors in the air in р 
ت‎ your home, office or car. —À 
And we want you to decide for your- P 

E self whether or not you can benefit from == 
—= the effects scientists are claiming that =—— 


— "i 


< $ negative ions can have on your health = 


y= and sense of well being. MÀ 
—4 We offer you а 30 day, no risk trial pe- P= 
= riod on every Air Alive unit you order. If = 
——3 during that time you decide the Air Alive р> 
<4 unit does not meet your expectations, к= 
—S for any reason, you can return it for ax = 
— = EOE refund of the STKE price. 
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TO ORDER YOUR AIR ALIVE 
Simply fill out the coupon and send it, 
along with your check or money order, to 
the address below. For even faster ser- 
vice, call Toll Free: 1-800-527-7066. In 
Texas call (214) 349-3120. 


| MEDIA MARKETING, (NC. 


10155-9 Plano Road * Dallas, TX 75238 


Yes! Send me — Air Alive units at $79.95 ea. and 

Auto Adapters at $8.95 ea. Add $3.50 post- 
age, age, handling and insurance charge. Texas residents 
add 5% sales tax. 


| UNDERSTAND | HAVE A 30 DAY 


pu eic 


NO RISK RETURN OPTION. 
Name 
Address 
City 
State Zip 
C] Check or Money Order enclosed. 


a^ to: 
2r Charge 


Expires 
| Mas Series 
| Signature = 
| Order Toll Free: 1-800-527- 7066 
| In Texas Call: 1-214-349-3120 
Lt MMI-1979 PS-068 | 
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trate the broad range of choices avail- 
able today in the luxury class. 

The three American cars are new 
this year and are flagships of their 
lines. The two German cars are out- 
standing examples from engineering- 
oriented firms. Each car, in its own 
way, offers outstanding ride comfort, 
posh interior appointments, and at- 
tractive styling. Further, two of them 
offer outstanding fuel economy, some- 


DREMEL 4" TABLE 
SAW DOES IT ALL! 


AND IT'S PORTABLE, TOO. 


If you cut a lot of 1” or smaller stock... material that 


Redesigned Mark VI was nearly five mph 
faster through low-speed maneuverabili- 
ty test than '79 model. It edged out Seville, 
but couldn't equal Mercedes or Chrysler. 


thing not normally expected in luxury 
cars. 
BMW 528i 

BMW products tilt toward function 
and sportiness to an extent you don't 
find in competitive sedans. They are 
grand-touring cars first and foremost, 
and luxury cars second— not that lux- 
ury is overlooked. For example, while 
their seats are easily the most com- 


doesn't need a full sized table saw...this saw's for you. 


It has everything the big saws have, scaled down to a 


convenient 13" x 834" x 111?" size. Blade 
bevels. Miter gauge has built-in stops. 
fence is self-aligning. And there's a 
blade guard and other safety 
features, too. Handles just about 
every sawing job you can think of 
quickly, conveniently, accurately. 


ihe Dremel motorized table saw comes 


with a 32-tooth, 4" dia. combination 
blade. Dremel Division, Emerson 
Electric Co., Racine, WI 53406. 


EXTRA SAW BLADE 
Look for the specially marked 
5805P Table Saw cartons that 
contain this fine tooth blade. 
You get two blades for the 
price of one. 


$5.95 RETAIL VALUE , 


m ЫШТ" 
arm 


DREMEL 4 INCH 
dia 


T an ағ н 


IT'S GOT EVERYTHING THE 
BIG SAWS HAVE, EXCEPT SIZE. 
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fortable in the group, they aren't de- 
signed just for comfort. Their primary 
purpose is to securely locate you to 
feel the forces acting on the car, so 
that you can drive better and more 
safely. 

For a luxury car, the 5281 is no 
pussycat. It was the shortest, narrow- 
est, lightest car in the group, and by 
far the quickest, despite having the 
smallest engine. The 170-cu.-in., over- 
head-cam, fuel-injection six pushes 
the spunky sedan to 60 mph a full sec- 
ond and a half faster than the 351-cu.- 
in. V8-powered Mark VI. Despite be- 
ing shod with four snow tires, the 
BMW tied the Mercedes and Chrysler 
for top time in high-speed handling, 
and turned in the best hot-braking 
performance. 

Inside, you'll find the driving posi- 
tion and all-around visibility to be ex- 
cellent. The cockpit has been laid out 
as though by an aircraft designer, 
with highly readable gauges grouped 
neatly in front of the driver. Even 
though it's shortest, the BMW has the 
most front legroom. The big surprise, 
though, was that the car was marked- 
ly quieter than the others—quite star- 
tling in view of its high-performance 
character. 

The BMW’s EPA ratings are also 
good, equaling that of the Mercedes 


| Bevel Cuts 


MODEL 
,, 580SP 


Cuts Tor 
Groove Joints 


ue and 


turbo-diesel. (Note: the 528i was dam- 
aged during testing and we were un- 
able to perform our own tests for fuel 
economy and maneuverability.) 


Cadillac Seville Elegante 


Seville is completely restyled for 
1980 and now shares major assem- 
blies with Eldorado, Toronado, and 
Riviera. The most obvious difference 
is its controversial trunk. Whether or 
not you like the styling depends on 
your tastes, but we found the trunk's 
interior dimensions well balanced, 
with enough capacity to hold average 
loads—due to the extra room provided 
by the independent rear suspension. 

The passenger compartment is spa- 
cious and every bit as posh as you'd 
expect in Cadillac's prestige model. 
The seats are comfortable up to a 
point, but after about 20 minutes you 
become aware of the lack of lumbar 
support. Driving position is good, and 
is helped considerably by a tilt/tele- 
scopic steering wheel. Rear headroom 
is improved over "79, and rear legroom 
is the best of the group. 

Seville’s standard engine is the 
Oldsmobile-built 350-cu.-in. V8 die- 
sel. It starts quickly in cold weather, 
runs with relatively little vibration or 
discernible noise inside the car, and 
provides the second-best economy in 
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4 The world's smallest instrument 
| panel alerts you to car problems 
_ before they cause costly damage. 


*Mini-Panel 
fits U.S. made 
AMC, Chrysler, 
Ford and GM 
vehicles; adapters 
are available for 
most imports. 


Following 60-mph panic stop, author 
Dunne checks brake temperature (right), 
while assistant Ed Moslander checks com- 
puter data with author Jacobs (in car). 


all of our observed-mpg categories. 
The Cadillac’s biggest drawback, 
though, can also be tied to the engine: 
The car is slow, with zero-to-60-mph 
acceleration averaging 22.6 seconds. 
Handling and maneuverability were 
below the rest of the cars. Finally, the 
diesel’s low power rating cuts trailer- 

towing capacity in half. 
When the car had to be driven ina 
surprise snowstorm, we found trac- 
Continued 
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CALL TOLL-FREE 800-621-5199. 


EPA fuel mileage (mpg) 


£ € 
= 8 
[Ir E s SI 
So Od c^ 
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Highway 32 3l 23 25 
City 24 21 15 15 
Calif. city 24 * 16 15 


*Not available in California 


Observed fuel mileage 
(steady-state mpg) 


35 mph ** 28.5 241 26.0 
45 mph ** 303 227 230 
55 mph ** 263 19.6 20.7 


**Damaged, could not complete testing 


warning lights that don't go on until 


Mercedes-Benz 


hal 
R3 


24 


37.0 
35.5 
31.7 


Mini-Panel is the miniaturized early warning | 
system that helps you spot problems that | 
develop while you drive. (Unlike traditional 


it's 


too late.) Catch those problems early, and 
you'll save yourself a lot of grief, as well | 
as expense. 

Each gauge serves an important 
function, enabling you to monitor 
electrical, cooling, and oil pressure 
systems at a glance. 

Mini-Panel is so compact you can | 
mount it on top of your dashboard— 
without obstructing your view of the road. 


It's easy to install* with no drilling or 
bolting. No unsightly wires, so you have 
a professional-looking installation. 
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You'll find Mini-Panel at auto supply stores and 
the automotive section of leading retail stores. 


^ STEWART-WARNER 


We'll send name and address of your nearest dealer, 
IN ILLINOIS 800-972-5855. | 
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Radical ating. of Seville’ s rear end has асса much contro- 
versy. Unusual shape doesn't prevent trunk from being reason- 
ably roomy, or from accepting bulky items. 


tion to be surprisingly low, with the 
tires (non-snow) slipping all too easi- 
ly. In addition, even low pedal pres- 
sures couldn't prevent rear-brake 
lockup, which was followed by the 
car's slowly trying to swap ends. 

Our Seville was not free of rattles or 
squeaks, and was prone to clunking of 
the pedestal-type console on rough 
roads. The ride on smooth pavement 
was pleasant, but deteriorated appre- 
ciably on rough roads, with the car 
wallowing on undulating pavement 
as though running on worn shocks. 

As with all of the other cars, fit and 
finish inside and out are excellent. 
The push-button climate-control heat- 
er/air conditioner was the best in the 
group. The AM/FM stereo, which 
showed no fluttering or wavering, 
even in the canyons of Manhattan, 
was also of high quality. 


LeBaron Fifth Avenue 


Thisisa restyling year for LeBaron, 
and under the pleasing new skin is the 
Aspen/Volare chassis we've grown ac- 
customed to seeing. The Fifth Avenue 
edition is the new, ultraplush, top-of- 
the-line variant. A distinctive roof 
sets it apart from other LeBarons. In- 
side, luxurious appointments make it 
a stronger competitor of Cadillac and 
Lincoln-Continental. Soft, plush 
materials cover virtually every sur- 
face, including the windshield posts. 
In addition, the car has the most front 
headroom in the bunch. On the out- 
side, a padded vinyl half roof adds a 
distinctive touch, and is set off by a 
stainless-steel band and electrolumi- 
nescent panels. 

Like the others, the LeBaron has a 
good driving position and feels quite 
spacious. The luxurious seats can 
quickly become uncomfortable for 
some people, however, due to below- 
par shaping of the otherwise fine pad- 


Confusing variety of controls on Mark VI's electronically operat- 
ed radio detracts from an otherwise pleasing unit. Long row of 


buttons above radio controls on-board computer system. 


Fuel economy is measured using preci- 
sion flow meters (inset). One monitors 


ding. (Fifth Avenues were not in pro- 
duction when we tested this "pilot" 
model, which had many handmade 
pieces. The situation may have been 
resolved in production.) 

Handling and maneuverability at 
the track were both surprisingly good, 
and the car tied for fastest honors in 
both tests. On the road, the LeBaron 
did almost as well, with a pleasant 
ride on smooth surfaces. On wash- 
board surfaces such as Manhattan's 
Henry Hudson Parkway, though, its 
shared Aspen/Volare suspension let 
ride quality down a bit. 

The Fifth Avenue has the lowest 
EPA economy ratings in this group, 
but they are quite close to the Mark 
VI’s. In our fuel tests, however, LeBa- 
ron delivered similar gas mileage, at 
both 45 and 55 mph, to that of the 
Mark VI, which had a four-speed over- 
drive transmission. 

We found the Fifth Avenue to be 
plush, good-looking, and pleasant to 


another 


fuel-system |. demand while 
checks any return flow to fuel tank. 


drive, especially with its reduced inte- 
rior noise. At half the price of the Se- 
ville and Mark VI, it would seem quite 
a bargain. 


Lincoln-Continental Mark VI 


Despite shrinking 14 inches this 
year, the redesigned Mark VI is still 
big—nearly 10 inches longer than Se- 
ville, LeBaron, and Mercedes, and 26 
inches longer than the BMW. The 
Mark's new design retains much of 
the earlier cars' flavor, and is as richly 
appointed. The interior is plush, and 
the seats are expensively upholstered 
and comfortable. 

The new Lincoln was second fastest 
in acceleration, despite being second 
heaviest. Its high-speed handling 
speed was second slowest (equal to 
last year's model), but the low-speed 
maneuverability was improved a 
whopping 4.6 mph. In our hot-brake 
test, though, its stopping distance was 

Continued 
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Noise levels are checked at 30 and 60 mph 

on smooth pavement, 30 mph on rough 

dirt surface. Noise meter is placed mid- 
| way between driver and passenger. 


Mercedes’ small turbocharger is tucked 
alongside engine. It provides ample pow- 
er on demand, yet allows engine to be 
very economical in normal driving. 
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194 feet—poor, and bordering on a 
"very poor" rating. We did not, howev- 
er, experience the engine-stalling con- 
dition we found in our recent test of 
the Ford LTD [PS, Apr.] when the 
brakes are suddenly applied in a sim- 
ulated high-speed panic stop. The 
four-speed automatic-overdrive trans- 
mission performed flawlessly in this 
test. That was surprising, since the 
Mark VI has slightly less rear weight 
bias, which should make rear-wheel 
lockup somewhat easier. 

A Lincoln spokesman told us that 
the transmission in our car was not 
altered for this test, and is the same as 
you would get in a new-car showroom. 
Earlier testing on other four-speed 
Lincolns, however, produced stalling 
similar to the LTD's. Apparently, the 
condition varies from car to car. 

Sometimes small things bedevil a 
good car, and we noted several minor 
irritants about our Mark VI. First was 
the disorganized appearance, to our 
eyes, of the dash. The array of sliding 
controls, push buttons, rocker- and 
flip-switches, and knobs detracts from 
the presence of the outstanding elec- 
tronic instrumentation, which has 
large, bright, highly legible displays. 
Ford's practice of putting the horn 
button on the end of the turn-signal 
stalk takes some getting used to, since 
its not where you'd normally reach. 
(The move was made in anticipation of 
putting an air bag in the steering- 
wheel hub.) Another quirk: Lincolns 
have small,  inexpensive-looking 
steering wheels, similar to those used 
on many cheaper cars. The wheel's 
rim blocks part of the instrument- 
panel readout. Finally, the Mark VI 
was the noisiest car in the group, tied 
with the Mercedes turbo-diesel. 


Highway fuel economy is improved 
35 percent over "79, and ride quality is 
good, although there is a greater ten- 
dency toward pitching on rough roads 
than in the Seville. An interesting 
plus for the Mark VI is the optional 
keyless entry system. It's fairly ex- 
pensive, but it effectively counters the 
locked-in-keys situations common on 
cars with power door locks. 


Mercedes-Benz 300SD 


If you like paradoxes, consider this: 
The most expensive car in the test 
turned out to be by far the most eco- 
nomical with fuel. (See economy-test 
results for comparison.) Furthermore, 
it proved surprisingly quick in accel- 
eration and tied for top speed in both 
handling and maneuverability. Its 
five-cylinder, three-liter turbo- 
charged diesel engine has only a little 
over half the displacement of the Se- 
villes, yet it soundly trounced the 
Cadillac in acceleration tests and was 
capable of running with the gasoline- 
powered cars. 

Its the turbocharger that really 
makes the difference, of course, allow- 
ing the engine to cruise along at high 
economy until power is needed, then 
pumping it out (with a corresponding 
leap in fuel consumption). So the 
300SD offers the best of both worlds: 
power or fuel economy, whichever you 
need. 

The car's interior is typical Mer- 
cedes: businesslike and functionally 
comfortable. Seats are firm yet com- 
fortable. The spacious interior's di- 
mensions offer the most hip room 
front and rear, as well as the most rear 
knee room. 

Driving position is excellent, and 
the highly legible instrumentation is 
clustered in front of the steering 
wheel, with a row of warning lights 
underneath. Steering is precise and 
responsive, with a nice amount of 
"road feel." The ride is firm yet not 
harsh, and is well controlled even on 
rough roads. 

One engine improvement is worth 
noting. The new, quick-start glow 
plugs require only a 10-second warm- 
up before starting the diesel engine on 
the coldest mornings, and the engine 
is responsive, flexible, and smooth 
running. The transmission, however, 
sometimes shifted a little sloppily 
when cold, although it settled down 
almost immediately. 

Body construction is solid, and the 
overall fit, workmanship, and finish 
are of high quality, just as you'd ex- 
pect in a $32,000 car. Getting such 
high fuel economy is an unexpected 
bonus. 


For specs and test results, turn page 


An in- depth look at 
the only "plug-in"remote control system 


16 UNIT CODE? = 
KEYS E 


You're in control 
by remote control. 
Simply plug in The Controller" 
and the BSR System X-10 modules, 
and control lights and appliances 
anywhere in the house by pressing a 


few buttons. So its easy to take control. 


There's no end to all 
of the control you've got. 


You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and help get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to turn in, just 
push a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 


The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 


E ү 


existing household м wiri iring to the 
module of your choice. The Lamp 
Module turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance Module turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Module is designed to turn on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away. So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No special wiring is 
needed. Simply plug The 
Controller Command 
Console into any wall outlet 
in any room of the house. 
Set your personal house code on the 
console. Then plug your lamps and 


System X-10™ 


BSR (USA) Ltd., Blauvelt, М.Ү 10913. BSR (Canada) Ltd., Toronto, Ontario. 


ever need for your home. 


FUNCTIONS: 
ON AND OFF 


FUNCTIONS: | 
ON, OFF, BRIGHTEN 
DIM 


L F uw 
meni 


ON, OFF, BRIGHTEN 
AND DIM 


x appliances into the appropriate 


modules. Set the individual unit code 
on each module to correspond to the 
appropriate button on the Command 
Console keyboard. Plug in the 
modules. And you're ready to take 
control. 
For under $100; everything's 
under control. 

The Controller Starter Kit comes with 
a Command Console and modules to 
control lights and appliances at three 
locations. The system is alsc sold 
separately, so you can add to it at any 
time. And stay in control. 


дб: А 148) 


THE CONTROLLER. 


Everythings under control. 


*Manufacturer's suggested retail price. 
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PS serviceability ratings 

How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, diffi- 
cult; 3, average degree of difficulty; 4, 
easy; 5, very easy. 


BMW 

528i 

Cadillac 
Seville 
LeBaron 
Fifth Avenue 
Continental 
Mark VI 
Mercedes 
30050 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 
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Checking the engine: 
| Spark plugs 
Distributor 
, Carb adjustment 
| Oil filter 
Oil fill 


Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs: 
Headlights 
Taillights 


BMW 528i, Cadillac Seville, Chrysler LeBaron Fifth 
Avenue, Lincoln-Continental Mark VI, and Mercedes- 
Benz 300 SD: dimensions, specs, and test results 


DIMENSIONS мене 
Wheelbase. . , 
Üverall length . . 

Overall height... . . 
Overall width 

Track, FR.. 


Ground clearance . eee tr 


Front head room . 


Front hip шот ................ 
Front leg тоот ................ 
Rear head тоот ............... 


Rear hip room. 
Rear leg room (min.). . 
Rear knee room (min.) 


Bist M а cress 


SPECIFICATIONS 


Engine type. . 
Displacement (cu. in. ПЕ 


Compression ratio. ............. 
Carburelion eene 


Net hp @ грт......... 


Net torque (& ipm ..... шн 
TranSmMiSSON. Ри 


Axle ratio 


lue make... oco n 
Tire |, ne t EE 


TUB AB oo радро 
ЕПП а.а... 


Overall steering гаїй..._........ 


Turns, lock to ЮСК,..,.......... 


Turn diameter (ft.) . 


Front suspenswn...-.....-.,-.. 


Rear 5Ш5реП50П........... 


Front stabilizer- bar 


diameter in.) ....._......... 


Rear stabilizer- bar 
diameter fin.) ..... 
Trailer towing ( max. Ibs.) . 


Trailer tongue weight (max. Ibs)... 


Brakes . 
Brake swept area (sq. in}. 
Fuel tank (gal.) 


Trunk space (eu. ft). o- e -+> 


Liftover height (in.). 
Curb weight (Ibs.) 


F R weight distribution (2o) ...... 


Basic price . 


Price as tested... 2 REOR 


Major options on test car. 


TEST RESULTS 

Acceleration [sec.) 
0-60 mph 
25-70 mph. . 

Brake test (coal 60-0 mph 
Stopping distance (ft.). 


Pedal pressure (Ibs.).......... 
Disc temperature PF) ........ 


Brake test (hot) 60-0 mph 


Stopping distance (ft.)......... 


Pedal pressure (Ibs.) . 


Disc temperature FF... | 
Interior noise @ 60 mph (ЗА. oe 


Handling test (mph) . 
Maneuverability test (mph) . 


163 5500 
170 @ 4500 
Three-speed 
automatic 
345.1 
Continental 
Contact T5730 
radial 

205 7OSR14 
Recirculating ball, 
power 

163] 


3.5 
31.5 


Independent, Mac- 


Pherson struts 


Independent. Mac- 


Phersan struts 


Auto. trans. $705. 
leather upholstery 
$1030, sunroof 
$700 


Cadillac 
Seville 


үй 
350:5.7 
22.5.] 
FI 


125 @ 3600 
225 @ 1600 
Three-speed 
automatic 
241.1 
Goodyear 
Polysteel radial 


P205 75615 
Recirculating ball. 
power 
Variable. 
15.0-13.0:1 

0 


3. 

38.39 

Independent, single 
lawer control arms, 
torsion. bars 
Independent, trail- 
Ing arms 


1.10 


0.87 

1000 

100 

Disc disc, power 
396.0 


Elegante package 
$2934, theft-deter- 
rent system $153 


LeBaron 
Fifth Avenue 


120 @ 3600 
245 1600 
Three-speed 
automatic 
247.1 
Goodyear 
Polysteel radial 


P205 RIS 
Recirculating ball, 


18.7.1 


39.5 

Independent, lateral 
nonparallel control 
arms, torsion bars 
Solid axle, Hotch- 
kiss, semi-elliptical 
leaf springs 


1.12 


355.24 


m-a. 
Fifth Avenue pach- 
age $2000 (est.) 


variable venturi 
140 3400 
269 2000 
Four-speed over- 
drive automatic 
2.13.1 

Michelin 

XA steel-belted 
radial 

P205 75R15 
Recirculating ball. 
power 

15.4.] 


3.4 

40.0 

Independent. single 
lower control arms, 
coil springs 

Solid axle, four 
control links, Сон 
springs 


0.97 


None 

6000 

750) 

Disc drum, pawer 
385.8 


$19,107 

Cartier option 
52191, 351 engine 
$160, keyless entry 
$253, cruise control 
$149. reclining 
power seats $1389, 
premium sound 
system $160, rear 
defroster $132 


TEST CONDITIONS: Ambient temperature, 38° F. relative humidity. 60 percent: barometric pressure, 29.9 inches Hg 
*Measured manually * *Damaged. could not complete testing 


Mercedes-Benz 
30050 


120 @ 4350 
170 (c 2400 
Four-speed 
automatic 
3.07.1 

Pirelli 
Cinturato 


185HR14 
Recirculating 
ball. power 
14.0 1 


Independent. dou- 
ble A-arms, coil 
Springs 
Independent. di- 
aponal-pivot axle, 
coil springs 


П.а. 


$32 460 

Sunroof $745. 
metallic paint 
$728. AM FM ste- 
reo tape $355 


Performance comparison with selected 1980 and earlier models 


Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 


Changing belts 
*Sealed 
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1979 Cadillac Eldorado V8 14 11.5 183 58.2 27.6 64 
1979 Lincoln-Continental Mark V V8 ET 14.3 154 56.3 23.0 68 
1979 Mercedes-Benz 450 SEL V8 12 12.9 163 60.0 27.6 69 

1979 BMW 633 CSi 16 13 10.3 140 60.0 29.1 68. 
1979 Jaguar XJ-12L V12 10 10.0 159 624 28.6 67 
1980 Ford LTD V8 16 12.8 183 59.0 26.6 64 
1980 Chevrolet Caprice VB — 17 13.0 167 61.0 26.9 65 
1979 Oldsmobile Toronado V8 diesel 16 17.8 134 60.0 25.3 68 


Monroe makes this pledge 


to gain your allegiance. 


“If in 60 days you dont 


agree four Radial-Matic® 

shock absorbers give you 
the best ride you ever nad, 
Monroe will replace them, 
no charge, with any 


comparably priced shocks?* 


It's one thing to make a great 
shock absorber like our new 
Radial-Matic. But it's a whole 
different ballgame to back it 
with a revolutionary pledge 
like the one above. 

You see, we're making this 
pledge because we're sure 
our Radial-Matic shocks can 
give you the most comfortable 
ride you've ever had. And for 
good reason. Radial-Matic is 
the first shock to combine five 


proven ride control features in 
a single shock: A one and 
three-sixteenth inch bore. 
Nine-sixteenth inch rod. Full 
displacement piston. Nylon 
piston skirt. And larger re- 
serve tube. Together they add 
up to a ride that's so com- 
fortable, you won't believe it 
until you try it. 

A ride that great adds up to 
a whole lot of customer satis- 
faction. And that's the reason 


you owe it to yourself to try a 
set of Radial-Matics on your 
car. When you do, we're 
confident 

Monroe 

will 

have 

won 

your 

alle- 

giance 


Monroe Auto Equipment «ТГ! 
Division of Tenneco Automotive 


New workers. 
on the assembly line: 


robots 
that 
think 


No longer automatons, the 
new generation of robots 
can see, touch, and make 
decisions 


By JIM SCHEFTER 


The hulk of a car body moves slowly 
into position, riding the automatic as- 
sembly line through an empty, work- 
erless area. Suddenly hordes of sleek, 
smoothly articulated arms swing out, 
surrounding the car. They dip forward 
with noisy whines, pneumatic air 
bursts, and sharp explosions from fi- 
ery welders. Bright hot sparks arc out 
from a half dozen points as the sizzling 
welders burn metal to metal. 

In moments, the swarming ma- 
chines fall back. There is a last sigh of 
escaping air, then only the sound of 
the car inching forward to another as- 
sembly station. Still there are no peo- 
ple; the team of sensitive robots waits 
silently for the next car. 

That eerie scene, intelligent ma- 
chines going independently about 
their business, is repeated thousands 
of times each day at Ford, General 
Motors, and Chrysler. It's even more 
common in Japan, where sharp in- 

Continued 
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Inserting a light bulb into the back of a 
dashboard instrument panel, an аа- 
vanced PUMA robot first positions the 
bulb precisely, then spins it into place. 
This lab demonstration illustrates a valu- 
able attribute of the Unimate robot: posi- 


Las 


tioning accuracy. Today's best industrial 
robots have a positioning accuracy of 
about 0.05 in. (1.27 mm). PUMA is 25 
times more accurate. The "self-portrait" 
at left demonstrates this: The robot drew 
it repeatedly without one false squiggle. 


When you break out of the weekday 9 to 5 
and into the great outdoors for a weekend of 
relaxation, you want tires on your truck that'll 
take you almost anywhere you want to go and 
get you back...in style. 

Get a set of Firestone All Terrains. 

Firestone built the first All Terrains for the sand 
and rocks and heat and hell of Baja, the grand- 
daddy of all off-road racing. What we leamed 
at Baja about tread and traction and tough- 
ness helped prove the performance of the All 
Terrain Tires you'll find at your Firestone Dealer. 

Before next weekend,bolt on a set of Firestone 
All Terrain tires, or for extra traction, All Terrain 
T/Cs. They're not only tough, they're downright 
good lookin with big,bold,raised white letters. 
Almost anywhere you want їо go, they'll get 
you in and get you out and look good doin’ it. 


= FOR YOUR 
SET WAY TRUCK. 


ROSKONIC 
ALL TERRAIN 


The Getaway Stones 


Remember, the performance of any tire is affected by inflation pressure, 


load, wear and operating conditions. 


Spotting a brake drum, GM's seeing robot 
lifts it off conveyor for stacking with oth- 
ers (right foreground). A sharp line of light 
(visible slicing across another brake drum 
at rear) aids camera eye (on vertical bar) 
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Color-sorting robot (left) zips 6500 tele- 
phone receiver caps an hour into proper 
bins. Robot's optical head (above) has 
three photodiodes capped with primary 
filters to simulate human color reception. 
A microprocessor analyzes the color sig- 
nals, then directs the robot to swing its 
rotating chute into line with one of 12 dif- 
ferent color bins. The Western Electric ro- 
bot is 99.9 percent accurate. 


STABILIZATION 


\ 


that feeds shape and position data to ro- 
bot's computer brain. The "smart" robot 
also slides connecting rods onto racks 
(left foreground) and positions two sizes 
of universal joint on adjacent conveyor. 


creases in productivity at Datsun are 
the direct result of applving advanced 
robotics to assembly-line operations. 
Tovota is not far behind. 

The fact is that a new generation of 
robots is exploding onto the industrial 
scene, taking over in ways few compa- 
nies imagined short years ago. 

"Industrial robotics used to be more 
like automation," said GM's Ed Kav- 
etskv. "The machines just repeated 
the same motions. But now we're us- 
ing general-purpose digital computers 
to get true robotics." 

A robot is a device that can be pro- 
grammed to perform a variety of me- 
chanical tasks—unlike a piece of auto- 
mated equipment, which is designed 
to do only one kind of job. 

lhe oldest industrial robots are ba- 
sically bulky, limited-motion devices 
controlled by very simple, non-com- 
puter software—a series of wires 

Continued 


Imagine. An oil that 25,000 miles without a change. 


Mobil 1" synthetic motor oil is the oil that saves you gas. Its гип smoother and last longer. 


also the oil that saves you oil changes. And because it's a synthetic-oil, Mobil 1 doesnt break down 

Because with Mobil 1 you can go an incredible 25,000 miles as fast. And that means you can go longer—alot longer between 
or one year whichever comes first on one oil change* oil changes. 

Now that's one incredible claim. But that's only fitting. You see, Imagine an oil that goes 25,000 miles between oil changes 
Mobil 1 is one incredible oil. and saves you gas to boot. 

Mobil 1 lubricates better than premium oils to help your engine We cant imagine why someone would use anything else. 


Mobil Il The oil that saves you gas. And more. 


*Adding oil as needed. New car owners follow warranty requirements. Diesel and Turbo owners follow manufacturer's instructions. © 1980 Mobil Oil Corporation. 


DO-IT- 
YOURSELF 


FINE GRANDFATHER- 
CLOCK KITS 


STARTING UNDEA 


225 


(including movement 
and dial) 

e Factory direct 
prices 

* Heirloom quality 

e Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

* Easy to assemble, 
parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

e Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR? 
CLOCK COMPANY 
WORLD'S LARGEST MANUFAC 
OF GRANDFATHER CLOCKS 
Dept. 429 Emperor Industrial Park 
Fairhope, Alabama 36532 


О AUTO133 — 
THYRISTOR FLASH 
= Beautiful Pictures 
Automatically 
= Easy to Use 
= Saves Energ 
and Dollars" 


The world's most 
VERSATILE and USEFUL 
home tool: 


This tiny space-age 


wonder gives you beautiful 

flash pictures from 19 inches 

way out to 17 feet. And you get up to 

650 flashes from two inexpensive AA 

batteries. 

Though small in size, this mini-marvel is 

big in features like "Instant Readout” and 

“Power Ratio Control” that make using this 

flash and getting creative results easier than 

ever. Optional Filter Kit with Wide-Angle Dif- 

fuser and Tele Kit makes all kinds of wonderful 
pictures possible, 


SUNPAK. s: Е 


Available wherever good cameras are sold. 


Sunpak Division, Berkey Marketing Companies 
Dept. PS. Box 1102, Woodside, N. Y. 11377 - 1011 Chest- 
nut St, Burbank, Ca. 91506 ·• In Canada: Sunpak 
Corporation of Canada, Ontario 
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SHOOTS 


А STAPLE 


WHEREVER YOU'D 


| DRIVE A NAIL! 


This versatile hand tackin tool | 


makes home repair and 


provement jobs a breeze! One | 


squeeze, its nailed the fast, 


| easy one-hand way — with 
ı other hand free to hold material 


in place! All-steel with patented 
jam-proof mechanism for life- 


"| time tugged dependability and | 
, trouble 
able at leading Hardware, Home 


ree perform: nce. Avail- 


Center & Discount Department 
Stores ا ت‎ 


271 Mayhill Street, Saddle Brook, "T 07662 


Robots that think 
[Continued | 


that's plugged into a circuit board. 
. More modern robots are controlled 
by sophisticated computers, with the 
capacity to memorize a lengthy, com- 
plex sequence of  motions—those 
needed to spot-weld, for example. 

These robots can perform only the 
programmed sequence. If a part isn't 
in the right place at the right time, the 
robot ignores it, or maybe crushes it 
by mistake. And reprogramming 
these robots is a laborious process: An 
operator must literally lead the robot 
step by step through the new job. 

But the newest robots have moved 
far beyond earlier automatons. No 
longer confined to lockstep tasks, the 
best of them can see, touch, and make 
intelligent decisions. 


Capitalist tools 


Robotics has become big business in 
recent years, both in terms of research 
and in commercial applications. 

€ Matushita Electric Co. in Japan 
reported a 2900 percent improvement 
in productivity when it substituted a 
computer, a robot team, and four hu- 
man monitors for 120 workers manu- 
facturing vacuum cleaners. 

® Western Electric developed an 
intelligent machine to sort telephone 
parts by color. First of the units went 
into operation recently at the compa- 
ny's Atlanta service center. Sorting 
speeds more than tripled, while accu- 
racy improved nearly 15 percent. 

® Texas Instruments has designed 
and built "seeing" robots that work on 
the company's calculator assembly 
lines in Lubbock, Tex. IBM uses simi- 
lar vision-assisted robots for making 
printed circuit boards and testing 
components. . 

9 Lockheed-Georgia has a pilot 
program with two robots working off a 
single computerized control unit to as- 
semble an internal part of the C-130 
Hercules cargo aircraft. That part 
contains 11 separate components and 
154 rivets, all brought together and 
fastened without human aid. 

е Battelle's Pacific Northwest Lab- 
oratories has demonstrated a micro- 
mouse, a little robot using infrared de- 
tectors for eyes, four microprocessors 
for intelligence and memory, and two 
more storage chips for permanent pro- 
gramming. The "mouse" learns a 
maze by trial and error, mastering it 
completely by the third run. Battelle 
thinks the robot could run shuttles in 
underground mines or control irriga- 
tion systems. 

One of the most advanced research 
efforts under way is one-third com- 
plete at Westinghouse Electric’s R&D 

Continued 


Go ahead, 
make | 
someting Wy Bosidesimon. 


NEN. easy to handle. Now is the perfect time 
fe x eZ Vd to add one or more of 
SRE TSR NN | these popular tools to the 
р, if Ў: N s MN i “> ae Ñ i ! worktable. 
j VEO. MESS TES & Circular Saw with 
QU LE Rae BRNO SN 7'4' blade. Spring 
5 ч / А ' ^ y M RN , guar d for sa fer 
Ni "А 3 A 9 WV A P" operation. Adjust- 
| Lo» 7 e s o. A able guide for angle 
e. 5s MÀ i UMANE NS 4,4 Cuts. %s-hp Router for 
E d з ЖЕЕ à precision cutting and dec- 


a 8 Lao se À A / orative edging. (Bits not 
| Ж | э NON ^^ included.) ¥3-hp Jigsaw 
wx Ne Variable speed allows 
Py SN | slower cutting of metals, rapid 
ENT cutting of woods. ¥% Drill with 
үлтү reverse. Variable speed control 
et 8 | makes starting holes easier and 
Win more accurate. 
(075 ' These work- and timesaving tools 
Д, are on sale through June 28 at over 
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Robots that think 
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facility in Pittsburgh. The company, 
working under a National Science 
Foundation grant, is developing a ro- 
botic batch-manufacturing assembly 
line that will produce fractional- 
horsepower electric motors. 

Batch manufacturing—assembling 
components to make a relatively 
small number of finished products— 
makes up about 75 percent of U.S. 
manufacturing. Automated assembly 
lines are impractical for batch manu- 
facturing because many products 
have a variety of styles that require 
slight but frequent changes in the as- 
sembly process. If Westinghouse can 
develop a robot-populated line adapt- 
able to a variety of products (see dia- 
gram), manufacturing efficiencies 
will soar. 

While such research programs and 
one-by-one industrial applications ad- 
vance future robotic technology, a 
number of companies are selling to- 
day’s robots as fast as they can build 
them. Heavy industrial robots are 
produced by Cincinnati Milacron, 
Prab Conveyors, and others. But the 
clear leader in sales and technology is 
Unimation, based in Danbury, Conn. 

More than half of all industrial ro- 
bots sold in the U.S. and most sold in 
Japan are Unimation machines: ei- 
ther large Unimates or the sleek new 
PUMA (Programmable Universal 
Machine for Assembly). 

The large Unimate robots handle 
heavy-duty tasks—automotive weld- 
ing, spray painting, lifting and mov- 
ing objects weighing hundreds of 
pounds. Such machines have been 
around for about 20 years, evolving 
from simple units controlled by paper- 
tape instructional drives into more so- 
phisticated modern electronic sys- 
tems. 

But the real advance is PUMA. 

"PUMA is a whole new breed of ro- 
bot," said Brian Carlisle at Unima- 
tion's research laboratory. "It's a com- 
puter-controlled smart robot." 

It looks much like a human arm 
mounted on a pedestal; the smaller of 
two versions is of about human size. 
The upper arm tapers from the shoul- 
der to the elbow. The forearm tapers 
further to the wrist. At the end, 
there's a hand, which can be a gripper, 
a built-in tool, or almost anything else 
needed where the work is to be 
done. 

An early PUMA model went to the 
General Motors Technical Center in 
Warren, Mich., for vision-develop- 
ment work. 

Ed Kavetsky and the GM robotics 
team have devised a system that 
makes their PUMA one of the most 
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Medusa-like arms swing out in a shower 
of sparks, spot-welding a Datsun frame. 


advanced robots in the world. It has 
vision and decision-making abilities— 
both provided by three small DEC 
computers. One sorts out input from a 
video "eye," one controls PUMA's mo- 
tion, and one serves as a supervisor, 
remembering everything needed for 
automatic operation. 


Seeing-eye arm 

To develop this advanced system, 
the GM team analyzed the demands of 
the automotive assembly line. They 
started with the fact that automotive 
components often move down convey- 
or lines in a mixture. Human workers 
can pick out the part they need. But 
that was too complex for a machine. 
Until now. 

The first job was to teach a robot— 
actually its computer—to recognize 
specific parts. That meant designing a 
complex software package to interpret 
video data. (Cincinnati Milacron did 
this job.) 

"We designed a unique lighting sys- 
tem to help the computer," Kavetsky 
said. "It doesn't require color contrast, 
but it sees height so it can pick out a 
gray part moving on a gray back- 
ground." 

The system uses two bright lights 
angled down through lenses to form a 
brilliant line across the conveyor belt. 
A video camera looks straight down at 
that line (see photo on a previous 
page). 

As a random mixture of parts 
crosses the line, the video camera 
transmits 128 slices of data to the 
computer. Stored in the computer 
memory are the exact shapes of five 
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Though swift, these older robots can't 
vary routine—even if car is out of place. 


parts—a brake drum, a connecting 
rod, a wheel, and two sizes of identi- 
cally shaped universal joints. The vid- 
eo computer sorts through the data 
and identifies the parts. (If a part is 
not one of the five in memory, the com- 
puter ignores it.) 

Five new pieces of data are then 
transferred to the supervisor comput- 
er: part identification, x and y coordi- 
nate, angle or orientation, and posi- 
tion on the belt at the moment of 
crossing the band of light. 

To teach PUMA what to do with 
each part, the team had to stop the 
conveyor after a part was videotroni- 
cally identified. Using a sophisticated 
push-button controller, the GM ex- 
perts moved PUMA's “hand,” one of 
several that can be attached, to the 
part and picked it up. Each point or 
change of direction along the way 
went into the supervisory computer's 
memory. Finally, they used the 
"teach" controller to move the part to 
its desired location. 

“The supervisory computer remem- 
bers all this for the 'auto' mode of oper- 
ation," Kavetsky explained. Once the 
months of programming were com- 
pleted, the robot's pickup and delivery 
motions became infinitely variable, 
precisely matching the position of 
randomly placed parts. The superviso- 
ry computer does the thinking. 

"The robot is instantly retaught to 
take a new path, maybe one it has 
never taken before," Kavetsky said. 

To prove his point, he dumped a box 
of mixed parts onto the conveyor. 
Lights came on. PUMA whirred in an- 

Continued 


JUNE 1980 | 53 


ی 


The Ultimate Beauty 


Outside, it's the ultimate beauty of lockbacks. Inside, it has 
the heart of a beast. The 3% inch blade of high carbon tool 
steel stands up to any test—on the trail or on the job. The 
pivot post of Schrade + Steel? insures a rigid construction 
that makes the beast tough. It takes over 100 hand opera- 
tions and inspections to make this Old Timer Lockback a 
‘beast—and ultimately, that's beautiful. To find out more send Ž 
for your free Old Timer Almanac. Established 1904 Ellenville, NY 12428 


The New Old Timer Lockback. | | 


DO SOMETHING SPECIAL FOR YOUR CHILDREN 
WITHOUT SPENDING A LOT OF MONEY. 
By following my material list and step by step instructions, you 
can build them a good, sturdy six -— living room set for as 
little as $20 to $25 dollars. 


For complete information, | Please send check or money order to: 
send only four dollars to LIBERTY | HY BEND INDIANA Ро. Шох 534 


ENTERPRISES. We will also in- | 

clude simple upholstery instruc- = 
tions, and if you are not completely | | 
satisfied, simply return mailing [Address __ 
within TEN DAYS FOR COMPLETE i | 
Refund. City — State __ Zip. — 


© 1980 LIBERTY ENTERPRISES, , We take pride in responding promptly. 


——— HERR 
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Robots that think 
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ticipation. Suddenly it acted, moving 
far faster than any human. 

PUMA snatched brake drums, 
stacking them neatly on a pallet. It 
threaded connecting rods onto storage 
shafts. It placed the universal joints 
on an adjoining conveyor belt, posi- 
tioning the two sizes at 90-degree ori- 
entations. And finally it stacked 
wheels on the floor. 

In an assembly-plant setting, 
PUMA could take over similar tasks 
now performed by people. It would 
work three shifts a day, have no ab- 
sentee problems, and probably im- 
prove production efficiency. GM and 
other manufacturers are cooperating 
with unions to protect jobs while still 
getting such benefits into plants. 

Already GM has installed dozens of 
РОМА without the vision system in 
several of its plants. In those applica- 
tions, precise and consistent place- 
ment of parts is required. But the ro- 
bots are working out well. 

According to senior engineer Wal- 
ter Cwycyshyn, PUMA’s are ready to 
take over a task at a Delco plant in 
Rochester, N.Y. There the robot will 
reach into a hot furnace, pull out an 
electric-motor armature, snap on a 
commutator ring, apply resin, and put 
it back for heat curing. Up to now, this 
tiring and potentially dangerous job 
has been done by humans using asbes- 
tos gloves and tongs. 

“Robots are ideal for light assembly 
operations,’ Cwycyshyn added. GM 
also plans to use robots for installing 
and spinning light bulbs in dashboard 
panels, stacking and  palletizing 
speaker magnets, and installing 
screw fasteners. The PUMA robots 
could work up to three times faster 
than humans, but GM is holding them 
back to get more experience. 

“If something goes wrong, I want to 
pull out the robot and put in a hu- 
man," Cwycyshyn explained. “We 
couldn’t do that if the line moved at 
triple speed.” He added: “Ideally we'd 
like to see our parts come in a pan, 
have the robot pick the right part of 
that jumbled mess, then do something 
with it.” 

This may come soon. GM plans to 
try out the advanced “seeing” PUMA 
in a plant late this year. 


Developing robot language 

While GM was teaching PUMA to 
see, the Unimation team was working 
on an improved version of the basic 
advanced model. 

The robot took more than two years 
to develop. Much of the difficulty came 
in programming its LSI-11 computer 

Continued 
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You can't buy a better radar detec- 
tor for $95 than the GUL Micro 
Scan. Developed by B.E.L. Laboratories 
after 10 years of research, the GUL 
Micro Scan has repeatedly proven its 
superior signal sensitivity. In separate 
tests conducted by Canadian Tire Cor- 
poration and Motor Consumer Report, it 
demonstrated a detection distance signi- 
ficantly greater (on both X and K bands) 
than its top three competitors—the Fuzz- 
buster XK, the Whistler XK and the 
XK Snooper. 

That was only the beginning. 
Plenty of advance warning. 

In two r vent issues (January and 
February, Г 0) CB Magazine revealed 
an unprecea.anted comparison show- 
down involving 12 leading detectors— 


Large elliptical horn antenna detects radar from all 
, even when approaching hills and curves. 


some with prices as high as $200. 
Monitoring straight line detection, 
the GUL's 9,029 foot range topped 
the list. 
Signals of .01 millionths of a volt are 


sufficient to trigger the GUL's scanning 
alert system (ranging from 9.445 to 
24.445 GHz). It successfully 
detects all police radar— 
including the new KR-11 
short pulse. 

What's more, the GUL 
has a nondirectional antenna; | me 
its large elliptical horn c 
pulls in signals from » 

ront, side and rear. This aig | 
360? detection field RSS 
maximizes sensitivity, 1 
providing you with valu- 
able warnings—even 
when approaching hills 
and curves. CB سے‎ 
Magazines com- 
parison bears this 
out: In a K band test for around- 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 


x 


was found to be the most effective detec- 


tor in the dozen. 
Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. 16 sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 
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ADAR MEETS ITS MATCH. 


the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. | 

A double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gone. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 

Quick installation. 

The compact GUL measures only 
4" x 3" x 4%". It weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching Mn foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
for easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
To supply power, simply 
plug it into your cigarette 
FN lighter. 
45 Try it yourself. 
Ор” Order ће GUL 
Micro Scan today. Road 
n test it for yourself. If you 
don't find it to be the 
finest electronic counter- 
affecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 
120 day warranty. 


ORDER NOW TOLL-FREE. 
o: Bo. PF M FT ШШ | ШИ ШЕ ШШ P 
" Please order product #131. 
| Credit card holders may use our toll- 
@ free number below. Or send check 
ы for $95 plus $2.50 delivery. In Cali- 
= fornia, add $6.17 sales tax. 


ш 800 227-3436 
In California 800 622-0733 


THE SHARPER IMAGE 
260 California St., Dept. BB— 051 
San Francisco, CA 94111 

(415) 788-8880 

©1980 The Sharper Image 


POWER ТО 


| When you're in 
the great outdoors, 
you never want to get 
in a position you're 
powerless to control. 
And that's where 
Honda comes in. 


PORTABLE 
POWER. 

The new EM-500 
portable generator 
is the ideal compan- 
ion for campers and 
hunters. It gives you 
a maximum 500 
watts of power in a 
lightweight 40 Ib. 


package about the 
size of a portable TV. Vil sat 
Whether you PR 


need to power your аю 
camping accessories, charge your 
RV battery or just warm-up under an 
electric blanket, the EM-500 does it 
quietly and economically — about 

4 hours on a tankful of gas. 

It's great for small power tools, 
barbecue motors and electric fans, 
too. And it can really light-up a 
camp site. 

In addition to the EM-500, Honda 
has a full line of portable generators 
from 400 to 4,500 watts. 


CAMP OUT OR SHIP OUT. 


Honda has power for boaters 
and fishermen, too. A line of 4-stroke 
outboard engines that come in 7.5 
and 9.9-hp models, both with short 
or long shaft. 

Honda's 4-stroke design means 
quiet operation. Quick response and 
powerful acceleration. Maximum fuel 
economy — over three hours on a 
tankful of fuel under full throttle. 


EL А 


| Smoother operation. And less pollu- 


tion because there's less oil and 
smoke discharge. 

These engines are ideal for 
trolling. They have the power to keep 
from drifting at low RPM's without 
fouling the plugs. 

Before you head out on your 
next trip, let your nearby Honda 
dealer tell you about Honda power. 
Just look in the Yellow Pages or call 
toll-free 800-648-5311 (Operator 99). 
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Dual conveyor 


Parts magazines 


End bell assembly center 


to handle everything a good robot arm 
should do, Unimation's Carlisle said. 

"The software is extremely com- 
plex," Carlisle explained. "Each joint 
goes through a coordinate transfor- 
mation ending up with six four-by- 
four matrices to be solved. The LSI-11 
outputs a new point every 29 micro- 
seconds, and at the same time, inter- 
nal microprocessors are doing 32 re- 
computes on the motion." 

Such high-speed computer control 
means that the robot's electric control 
motors receive new movement 
instructions faster than they can turn 
off and on again. The result is a su- 
 perbly efficient robot that can move 
its arm with pinpoint accuracy to al- 
most anywhere within a three-foot 
sphere. Motion is absolutely smooth 
and can be extremely fast—up to 10 
feet a second at the tip of the hand. 

And this advanced robot doesn’t 
have to be shown how to do each new 
task—it can now be told. 

PUMA Ss developers сате up with a 
special computer language called 
"Val." It includes about 100 English 
commands that make it easy to teach 
a PUMA new tricks. The commands 
include "here," "approach," "move," 
"depart," and other words. 
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“It lets us define points along the 
path we want PUMA to move,” Car- 
lisle said. "Point 'B,' for example, can 
be at the center of the hand, or define a 
special tool, or be at the end of the tool. 
PUMA will remember where 'B' is." 

The number of points PUMA can 
learn is limited only by computer 
memory. "It could have hundreds and 
hundreds of points," Carlisle said. 
"We taught one to draw a picture of 
itself. It had to learn 150 points. 

"We're building robots that are so 
accurate that we know more about 
where the tip of the hand is than we do 
about where the tool or component is," 
Carlisle said with some pride. 

Now Carlisle and the Unimation re- 
search team are concentrating on de- 
veloping sensors to make PUMA even 
more versatile. Sensors fitted into ro- 
bot hands, for instance, can let PUMA 
pick up an egg or a brick with just the 
right force. 

Carlisle is excited by the future. 
"We've built the tool," he said. "Now 
well see what we can do with it." 

At the main production plant in 
Danbury the robots are assembled 
and tested under strictly controlled 
conditions. Inside the main door one 
day last winter, two PUMA's stood 


Futuristic assembly line, designed by 
Westinghouse, uses robots that can be 
quickly reprogrammed to adapt to chang- 
ing requirements of batch manufacturing. 


corralled behind a yellow fence. The 
noise was like that from caged ani- 
mals, a low, throaty growl of gears 
and rumbling whine of small motors. 
The PUMA’s stood there waving their 
arms up, down, sideways, and 
around—again and again going 
through the motions. 

Each robot goes through a precise 
calibration exercise that ends with in- 
stallation of a customized memory 
chip that knows exactly how this robot 
moves. If a control motor is changed 
during later maintenance, a new cali- 
bration is needed. 

Once calibrated, each PUMA 
spends 80 to 100 hours in a cage wav- 
ing its arm through precise motions— 
а test that guarantees accuracy. _ 

But once in a while, something goes 
wrong. A single PUMA stood in an- 
other cage, technicians working on its 
interior. And on its arm were painted 
two human figures. 

“We don’t know what’s wrong with 
him yet, but he whacked a couple of 
guys who got too close," a worker said. 
“We call him ‘killer.’ " Gs) 


JUNE 1980 |57 


DETROIT REPORT 


By JIM DUNNE 


Automatic-overdrive fix 


Ford plans to fix the stalling problem in its 
Automatic Overdrive Transmission that 
PS discovered during our recent test of a 
1980 LTD (PS, April]. "We still consider it a 
driver irritant, not a safety problem," re- 
ported a Ford spokesman. "We have a 
number of solutions that involve a new 
design, and when we decide which one is 
best, it'll go into the car right away," he 
added. Ford claims it has 100,000 Auto- 
matic Overdrives in service and no record 
of consumer complaints. In all, the com- 
pany points out, it conducted 1.3 million 
miles of its own testing plus 750,000 miles 
of fleet use by commercial and police ve- 
hicles, with no report of engine stalling. 
Right now Ford has no date for getting the 
fix into production, but may make the cor- 
rection before the 1981's begin coming off 
assembly lines. It is interesting to note 
that while Ford claims it didn't experience 
problems in extensive testing, the compa- 
ny confirms that stalling did occur on 
three vehicles checked by journalists, in- 
cluding two tested by PS. This stalling oc- 
curs when brakes are applied very quickly 
and firmly wnile the transmission is in 
fourth gear (lockup mode). The major 
problems resulting are loss of power- 
steering assist and, if the brakes are 
pumped, loss of their power assist, too. 


Stamped-steel engines? 


The cast iron used in engine blocks and 
cylinder heads is a major target of engine 
designers who want to cut weight to in- 
crease fuel economy. Plastic has been 
talked about for piston cores and valve 
covers to replace iron, aluminum, and 
steel. Now, though, designers are looking 
at stamped steel! to replace cast-iron en- 
gine blocks. With stampings, the weight 
can be cut to that of aluminum, but with 
lower costs for material and fabrication. 
U.S. Steel has a Vega-type engine with a 
stamped block undergoing testing now. 
The head is still an iron casting, however, 
for rigidity. 


Cadillac valve selectors 


Valve selectors are being readied for 1981 
Cadillac engines. These devices, designed 
by Eaton Corp., selectively shut off two 
cylinders in Cadillac V8's to allow the cars 
to run on six cylinders when cruising or 
idling. The result: a gas saving of 40 per- 
cent at idle, 25 percent at low-speed 
cruise, and 15 percent at highway cruise. 
While the cylinder shutdowns are a major 
fuel saver, savings also come from throt- 
tling-loss reductions and from operating 
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the engine at a higher load, thus burning 
more of the gasoline jn the combustion 
chamber, not part way down the exhaust 
system. Actual fuel-economy improve- 
ment could be as much as two mpg. 


Aluminum radiators coming 


Big Chevrolets and Pontiacs are getting 
the lighter-weight aluminum cooling 
units in a pilot project that may lead to 
universal use throughout GM's big-car 
lines. They'll replace heavier copper radi- 
ators on 15,000 1980 models as part of an 
experiment to prove the lighter metal. 
Aluminum radiators are 10 pounds lighter 
than copper ones. Among American-built 
cars, only Corvettes and Volkswagens 
currently use aluminum radiators. 


Commuter cars shaping up 


Looking beyond the trend to smaller, 
front-wheel-drive compacts, the birth of 
the two-passenger commuter car can 
clearly be seen. That's the direction in 
which planners are aiming for the cars of 
the late 1980's and.1990's. These commut- 
er cars will serve as basic runabouts, and 
could average above 40 mpg in city driv- 
ing, thus beating the squeeze of rising fuel 
costs. Engines would still be gasoline- or 
diesel-fueled, according to present plans, 
with electric power a possibility. Among 
engine proposals are two-cylinder de- 
signs of less than 50-cu.-in. displacement. 
Bodies would be big enough to seat only 
two, in bucket seats, with a large cargo 
area accessible through a hatch. 


Pontiac's two-seater 


After at least two unsuccessful attempts 
to get an okay from GM management for a 
two-seater sports car, Pontiac appears to 
have the go-ahead. The division plans to 
build a small sportster similar to the VW 
Scirocco, using the X-car drive train. In- 
stead of front-wheel drive, though, the 
power train will be turned around and 
mounted in the rear to create a midship 
engine layout. Pontiac's proposal will 
have the 2.5-liter four and 2.8-liter V6 as 
the power plants in a car that will sell 
against the RX-7 and TR-7, at a couple of 
thousand dollars below the Corvette. Ad- 
vantages of the plan include a ready- 
made drive train and even better fuel 
economy than the Citation's 24-city/38- 
highway EPA ratings. At the same time, 
performance would match that of the 
quicker V8's, due to the lighter weight of 
the car's proposed plastic body. Over the 
past 15 years, Pontiac's two-seat sports- 
car plans have been killed by GM manage- 


ment because they matched the Cor- 
vette's specifications too closely. This 
new car would be unique to GM's lineup 
and pose no competition to the Corvette. 


Ford's four-cylinder plans 


The new engines for Escort/Lynx could 
soon be Ford's biggest-selling power 
plants, if current plans work out. Ford will 
build 638,000 of the 1.3- and 1.6-liter fours 
in the first phase of its new engine-line 
schedule, now starting in Dearborn. With- 
in one year, a second phase will begin, 
boosting production to 1.1 million per 
year. Only 10 years ago, the V8 engine 
dominated Ford's production, and was in- 
stalled in 84 percent of the firm's cars. In 
1978, the percentage was 63; this year, it 
plummeted to 39. 


Import quality better 


In a survey conducted by the authoritative 
Ward's Auto World, an industry publica- 
tion, "several hundred” auto-industry 
engineers feel that imports offer the best 
quality. Japanese products were thought 
to offer the top quality by about 48 per- 
cent of the respondents. Only 27 percent 
said U.S. cars were best. German prod- 
ucts got 23 percent of the votes, while 
auto makers from France, England, and 
italy each received 0.4 percent shares of 
the vote. The results constitute an unusual 
endorsement of Japanese products by 
competitive companies, but were accom- 
panied by statements that U.S. products 
will get better in the future—mainly 
through automation. 


Lowdown on gasohol 


It is now officially recognized that you can 
safely use gasohol's blend of 10 percent 
ethanol and 90 percent gasoline without 
damaging your car's fuel system or en- 
gine. The auto companies have indicated 
that they will stand by their warranties if 
the mixture is held to that proportion. 


Who buys sports cars? 


A recent Mazda study of RX-7 owners re- 
vealed that a large percentage earn high 
incomes and are well educated. About 89 
percent have had some college training, 
39 percent holding a degree. Average in- 
come was reported at more than $29,000; 
16 percent earned over $50,000 per year. 
Males dominated the buyers, at 91 per- 
cent, and median age was 31. Mazda is 
anxious to sell to more women. 


Most popular options 


A Chrysler study shows that 87 percent of 
new cars purchased are sold with air con- 
ditioning and automatic transmissions. 
Radios are ordered by 83 percent of all 
buyers, and about 30 percent of them buy 
stereos. A study of 1978-model sales by 
the Motor Vehicle Manufacturers Assn. 
lists these percentages for familiar op- 
tions: power steering, 92 percent; tinted 
glass, 84 percent; rear-window defogger, 
39 percent; speed control, 35 percent; 
power windows, 28 percent; power door 
locks, 24 percent; sunroof, 3.8 percent. 85] 
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Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Diesel Update. What diesel oil ratings 
today correspond with the old "DM" 
and "DS" ratings? Are both of these 
diesel oils designed for different uses? 
D.M., Elm Grove, WV 


The API service ratings DM and DS 
have been replaced with the letters CC 
and CD respectively. The CC quality oil 
is designed for lightly super charged 
diesel engines and heavy duty gasoline 
engines. CD oils are designed for super 
charged diesel engines and they're for- 
mulated to protect the engine from high 
temperature deposits where a wide va- 
riety of fuels are used. 


Dim And Flare It. For the past year or 
so, when I rev up my car's engine, the 
headlights flare up, and when the en- 
gine returns to idling they dim back to 
normal. A few weeks ago I replaced my 
battery and alternator, thinking that 
these changes would remedy my head- 
light problem. However, the condition 
still exists and I’m still searching for a 
solution. What's your advice? 


H.M., St. Louis, MO 


The fact that your lights flare up and 
dim with variations of engine speed 
seems to point to a bad ground connec- 
tion in your headlight system. You 
should also make sure that your engine 
is properly grounded to the car's body 
frame. One more area to check is your 
voltage regulator, which could also be 
the source of your problem. 


To Tell The Truth. What is the differ- 
ence, if any, between your 2-stroke 
motorcycle oil and your 50 to 1 oil in the 
plastic bottle? 

EH.C., Prescott, AZ 


Pennzoil 2-Stroke Motorcycle Oil in the 
I quart can is recommended for pre-mix 
applications in motorcycle engines. 
Pennzoil Multi-Use, 2-Cycle 50 to 1 Oil 


in the plastic bottle is recommended for 
all types of injector systems including 
motorcycles, as well as pre-mix systems 
other than motorcycles. The two prod- 
ucts are basically similar, except that 
the Multi-Use, 50 to 1 Oil is prediluted 
with a portion of solvent to provide bet- 
ter flow characteristics and mixing with 
fuel in certain applications. 


When In Need. I use Pennzoil 20W-50 
oil in my 1977 Yamaha. Would there be 
any problem in adding Pennzoil 
I0W-40 oil to the crankcase if I am on 
the road and can't purchase the 20W-50 
motorcycle oil? 


L.P., Sterling, Kansas 


Automotive and motorcvcle oil meet the 
same American Petroleum Institute 
service classifications. If 4-stroke oil is 
not readily available when you are on 
the road, you may use Pennzoil Z-7 SAE 
I0W-40 when temperatures are below 
20"F., or Pennzoil Z-7 SAE 20W-40 or 
20W-50 when temperatures are consist- 
ently above 20°F. 


Beat The Heat. I’m interested in pro- 
tecting my automobile engines in ex- 
treme heat. I have 2 cars with air-cooled 
engines, a 65 VW and a '69 Porsche, 
and 1 water-cooled vehicle, a ‘77 
Volvo. I think that an SAE 40 will be the 
best oil during real hot weather for my 
air-cooled engines, but was thinking of 
using a multi-viscosity oil in the water- 
cooled engine. What are your thoughts 
on this? 


A.S., Shingle Springs, CA 


For your two air-cooled engines, we'd 
agree with your choice of SAE 40 for 
temperatures above 77°F. For water- 
cooled engines such as your Volvo, 
multi-viscosity oils function better since 
there is a longer time involved for 
engine warm-up. The oil must flow 
freely at start-up and during the period 


until the engine reaches operating 
temperatures. 


As Time Goes By. Following an oil and 
filter change, my car with 130,000 
miles on the engine requires the addi- 
tion of oil as follows: one quart after 
1,000 miles, second quart after 800 
miles, and third and subsequent quarts 
after 500 mile intervals until the next oil 
change. Can I assume from this pattern 
that the oil 1s being used faster as it gets 
older? 

W.C., Flushing, NY 


Oil consumption in older automobiles 
is not unusual. In most instances, it is 
not considered a critical problem unless 
vou are using one quart every 400 
miles. There are a number of causes of 
excessive oil usage. One of the func- 
tions of a motor oil is to seal combus- 
tion chamber pressures. If an engine is 
overfueling, some of the gasoline will 
enter the crankcase and mix with the 
oil. This has a thinning effect on the lu- 
bricant and it can no longer properly 
seal the combustion chamber. There- 
fore, the longer vou use the oil the 
greater the increase will be in oil con- 
sumption. Other causes for oil con- 
sumption include external leakage. 
high speed driving, engine wear and 
too light of an oil. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 


devised to conserve orreplace fossil fuels 
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Solar for credit 
Take a two-day workshop 


and build your own 
low-cost system 


Gathering around 
the solar collector, 
workshop  partici- 
pants learn hands- 
on assembly of 
components (pho- 
tos above). Typical 
two-collector sys- 
tem, installed on 
the roof of a grad- 
uate's home, is 
shown at left. 


Three ways to pro- 
tect against freez- 
ing are shown be- 
low. Circulation 
protection (left) is 
used where freez- 
ing is infrequent. 
Drain down (cen- 
ter) and heat ex- 
changer (right) are 
used where freez- 
ing is likely. 
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HEAT EXCHANGER SYSTEM 


By ERNEST SNYDER 


Hundreds of people in the Southwest 
have built professional-grade solar 
water heaters costing from $165 to 
$420, after tax credits. The 
materials—preformed and ready for 
assembly —are supplied by Suncor, 
Inc. (930 W. 23 St., Tempe, Ariz. 
85282), and the know-how is offered 
by a number of universities and com- 
munity colleges. 

The concept for this project origi- 
nated at the College of Architecture at 
Arizona State University. It began as 
a graduate seminar in alternate en- 
ergy and has snowballed to the point 
that weekly workshops are conducted 
at the university. Workshops also are 
conducted by community and junior 
colleges in Arizona and Southern Cal- 
ifornia. 

Registration for the course normal- 
ly involves paying a nominal tuition 
fee; payment for the materials is made 
directly to the supplier. Most schools 
run the workshops on a Friday 
evening and all day Saturday. Others 
operate three or four successive eve- 
nings. The final product for each par- 
ticipant: two complete solar collectors 
(35 square feet); one pump and motor; 
freeze-protection hardware; thermo- 
static controller; plus miscellaneous 
valves, sensors, and fittings. Roof or 
other mounting supports for collec- 
tors, and the pipe and insulation 
needed to connect collectors to the hot- 
water storage tank, aren't included. - 

The lecture session consists of three 
hours of information, including a brief 
introduction to solar water heating; 
system specifications; instructions for 
retrofitting an existing hot-water 
tank; how to install collectors, pump, 
freeze protection, and controller; how 
tostart and drain the system; and how 
to obtain a building permit. 


Solar assembly line 


The instructor gathers the class 
around one of the work tables and 
shows the group how to join the %-1п.- 
dia., prebent, serpentine copper pipe 
to the extruded-aluminum collector 
plates. As the assemblies are complet- 
ed, they are cleaned and stacked, and 
high-temperature, flat-black paint is 
applied to the absorber plates. 

As the day progresses, the group as- 
sembles other subunits: extruded-alu- 
minum sides and ends and flat, sheet- 
aluminum backs for the collector box- 
es; the '4-in.-thick tempered-glass 
cover in its extruded-aluminum 
frame; and the ball valve, motor, 
pump, check-valve group, and miscel- 
laneous hardware. 

The final step is to assemble the 
subunits to form completed collectors. 

Continued 
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We wouldn't t trust this iob 
to anything but a Lufkin. 


My kids will play on this patio when it's fin- They've also made Lufkin tapes easier 
ished. My wife will barbecue on it. And rock to locate in your local store. Because now all 
the baby carriage on it. That's why we won't the quality tools from Cooper the Toolmaker 
trust this job to anything but a Lufkin meas- are together in one spot: the Cooper Tool Center. 
uring tape made by Cooper the Toolmaker. Look for Cooper next time you 

Like this Lufkin Mezurlok® It has a need tools you can 
positive lock so the blade won't creep while 
I take my measurement and throw the job 
a little bit off. 

And a patented bumper that helps keep 
the tip from breaking off. 

Plus they made the case from the strong 
stuff football helmets are made of, so it’ll be 
hard to break—even if I drop it, or step on it. 


Friends you can trust...from Cooper ће Toolmaker. € 


them. 


The difference is the way we make 
. and the materials we use 


Every knife earns its own reputation. Ours are known for 
holding an edge, and for fine quality. We've worked hard to 
earn that reputation for three generations. And there is a 
difference in our knives. It starts with the materials: the very 
finest obtainable. Even more important is the way we make 
our knives: each one created by a craftsman who cares. 
That's why every Buck Knife carries a guarantee against de- 
fects in materials and workmanship for the life of the pur- 


chaser. And we never for- 
get, our name goes on бл, 


| Ue we аке, Su o o аг. 


URN ` Free Booklet 

—. KNIFE KNOW-HOW - 
сее Buck Knives, P Ps 680 
РЮО. Вох 1268001  — p 
po = denis CA 92022. 


Power М! ING 


Mows grass at 3 acres per hour; 48", 60" mowers, 


5' sickle bar. Plows, tills, bulldozes, clears 


snow, splits logs and more. 25 
« attachments. 12, 14, 16, 18 hp. 
- All-gear drive gives more 
usable power, saves gas. 
—' Free catalog. En- 
FY gineering Prod- 
ucts Со1005-Аб 
Anoka Ave., 
Waukesha, WI 
53186. 
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MOLDS apum. c» 


ست 
for waking SKEET‏ 
Ornamental Concrete a‏ 


Tema.. 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manvfacturer. 


CONCRETE MACHINERY COMPANY, 


P. 0. BOX B99 - HICKORY, N. C. 28601 


Solar for credit 
[Continued] 


Fiberglass insulation, 2% in. thick, is 
placed in the box, the absorber assem- 
bly is installed, and the glass cover is 
set into place. By five o'clock on Sat- 
urday, the workshop participant loads 
two complete collectors and other 
materials into his car and heads home 
to spend the next weekend installing 
his solar hot-water system. 


Fear of freezing 


Freeze-control methods vary with 
climate. In the Sunbelt, where freez- 
ing conditions are infrequent, a recir- 
culation system is used. Warm water 
from the hot-water tank automatical- 
ly circulates through the collector 
when the collector temperature sen- 
sor reaches 4 deg. C (38 deg. F). For 
colder climates where freezing 
conditions are common, a drain-down 
system is frequently used. When 
freezing threatens, the water auto- 
matically drains from the collector 
coils (about one gallon). The system 
automatically refills when the tem- 
perature rises. A double-loop heat-ex- 
changer system using a fluid contain- 
ing antifreeze in one loop and potable 
water in the other also may be em- 
ployed for freeze protection. 

One question that’s frequently 
asked is, "Can I buy a kit of materials 
and do the job on my own?” The an- 
swer: no. The main reason is that 
there are many places in the assembly 
of components where builders might 
make mistakes that would result in 
unsatisfactory system performance. 
Suncor does sell assembled units 
ready for installation, but the price is 
considerably higher than those quot- 
ed earlier. 

As for how to cut the cost even fur- 
ther with tax credits, see “How to 
Cash In Now on Federal Energy Cred- 
its," PS, Nov. "79. After credits, pay- 
back for the system is usually less 
than two years, frequently less than 
one. 


FOR MORE INFORMATION 


Author Snyder is the proud owner of a 
solar water-heating system that cost him 
only about $185 (after tax credits). He'll 
answer readers' specific questions if ac- 
companied by a stamped, self-addressed 
envelope. His address: 208 E. 14th St., 
Tempe, Ariz. 85281. 


Your idea may bring you $200 


Every other month, we present a project developed by a 
PS reader and pay the inventor $200. To enter, send us 
black-and-white glossies (one photo should show you 
demonstrating the device), plus a description and 
sketches. Include your name, address, and social-secu- 
rity number. No material can be returned unless you 
enclose a stamped, self-addressed envelope. 

Since space won't permit us to present projects in 
detail, we'll expect inventors to answer any reasonable 
query from readers if it's accompanied by a stamped, 
self-addressed envelope. 

Mail entries to Energy Adventure, POPULAR 5СІ- 
ENCE, 380 Madison Ave., New York, N.Y. 10017. 


He could do that for a living!" 


(Audel taught him) 


Whatever practical skills you've been wanting to 
develop, Audel has comprehensive, step-by-step 
Guides to help you. They show you all the profes- 


NEW AUDEL UPHOLSTERING GUIDE 


Reveals the secrets of professional upholstering in 
easy-to-read-and-understand language. 


p———— Here is the BASIC technical and practi- 

ering cal information YOU NEED to really enjoy 

U | your hobby. Step-by-step you'll learn 

« Et about: furniture styles, tools and equip- 

ment, stripping, frame repairs, finishing 

and refinishing woods, cushions, fabrics 

. in 17 information-packed chapters, 

each profusely illustrated with detailed 

drawings and photographs of actual work 
in progress. 


LEARN HOW TO: select the proper fab- 
ric; use foam padding; tie down springs; 
put on the final cover. The author covers 
these subjects and many more for a va- 
riety of furniture styles. Having this book 
is just like having a professional uphol- 
sterer by your side every step of the way. 
No.23189 $7.95 


— CEPIT LETT 
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400 pages 
Over 350 
illustrations 


AUTOMO- PRACTICAL 
BILE GUIDE ELEC- 
TRICITY 


A practical 


reference and 
guide for serv- 
icemen and 
owners. Hun- 
dreds of work- 
ing diagrams covering con- 
struction, service and repairs 


Presents the 
fundamen- 
tals of elec- 
tricity in 
clear, concise 
terms. Easily grasped expla- 
nations and over 1300 illus- 


of modern cars. 
No. 23291 $12.95 


trations and diagrams, for 
electrical workers and ap- 
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sional tricks of the trades in clearly diagrammed and 
illustrated "how-to" steps. They can save for you, over 
and over. Here are eight of Audel’s many fields.. 
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PLUMBERS АМО 
PIPEFITTERS LIBRARY 


A valuable 3-volume guide to 
the principles, methods and 


shortcuts of modern plumb- ' 


ing. Tools, fittings, fixtures, in- 
stallation, drainage, welding 
and much more are all cov- 
ered in these fully illustrated, 
easy to understand volumes. 


No. 23255 3 Volumes $19.95 


HOME 
APPLIANCE 
SERVICING 
Handy and 
practical 
"how-to" in- 
structions for 
servicing, re- 
pairing, as- 
sembling, wiring and testing 
practically all home appli- 
ances. 


No. 23214 $12.95 


CARPENTERS AND 
BUILDERS LIBRARY 


1490 pages of the latest infor- 
mation on modern construc- 
tion in four volumes. They 
cover every phase of carpen- 
try from foundations to finish- 
ing with easy-to-grasp, 
step-by-step instructions . . . 
all illustrated with thousands 
of diagrams, charts and 
photos. 

No. 23244 4 Volumes $24.50 


AIR CONDI- 
TIONING: 
HOME AND 
COMMER- 
CIAL 
Practical 
informa- 
tion on opera- 
tion, servicing 
and repairing of modern 
household refrigerators and 
air conditioners. Covers auto 
air conditioners, too. 


prentices. Мо, 23218 $8.95 No, 23288 $7.50 
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MOTORCYCLING 


By RAY HILL 


Vespa sidecar 


You can add a little flash to your Vespa 
motor scooter with this new sidecar from 
the California Side Car Co. Inc. (1630 Ore- 
gon Ave., Long Beach, Calif. 90813). It fits 
any Vespa scooter made since 1949. Al- 
though compact, it has ample room for an 
adult, according to the maker. It's made of 
fiberglass and has a carpeted interior, 
hinged seat, taillight, windshield, and de- 
luxe body molding trim. All this can be 
yours for $799, plus shipping. 

Ever wonder, by the way, what kind of 
mileage a Vespa motor scooter gets? Or 
how it behaves as an all-weather commut- 
ег? Іп an upcoming issue we'll be taking a 
look at the Vespa scooter and supplying 
answers to these questions. 


Safety tips 


The U.S. Department of Transportation 
has published a new booklet called "Rid- 
in' Along Side by Side." It offers "tips that 
will help make roads safer for drivers of 
vehicles of all shapes, sizes, and perfor- 
mance capabilities." Here are some of the 
tips. 

The automobile driver should: 

Allow room for cyclists unexpected 
shifts in lane position or sudden braking 
and acceleration. 

Use caution when changing lanes or 
when entering a major thoroughfare from 
a side street, driveway, or parking lot. 

Be prepared for unusual maneuvers by 
motorcyclists. 

Consciously look for motorcycles at in- 
tersections. 

The motorcyclist should: 

Anticipate errors by other motorists. 

Reduce speed before making a turn. 

Ride with the headlight on at all times, 
wear bright-colored clothing, and use re- 
flecting tape on helmets and motorcycles 
for increased visibility. 

Slow down before crossing railroad 
tracks and maneuvering around pot- 
holes. 


64 | POPULAR SCIENCE 


Attempt to make eye contact with auto- 
mobile drivers at intersections. 

A free copy of the pamphlet is available 
from "'Ridin' Along Side by Side," Nation- 
al Highway Traffic Safety Administration, 
NAD-42, Washington, D.C. 20590. 


Removing a handgrip 


There are various ways of removing a 
stubborn handgrip from a handlebar. One 
quick way that people sometimes resort 
to after vain attempts at pulling the thing 
Off is to cut it off with a razor blade. Very 
effective. And quick. But now you have to 
replace it with a new one. 

Here's a method that I've found works 
well: Insert a long thin screwdriver be- 
tween the handgrip and the handlebar 
and pry the grip away from the bar some. 
Spray some carburetor cleaner between 
the handgrip and the handlebar. Repeat 
this process at three or four places around 
the handgrip. Rotate the grip, and slide it 
off. 


Helmet lock 


Here's a new helmet lock for full-face hel- 
mets. It's much more reliable than factory- 
installed neckstrap locks, claims the mak- 
er. It mounts to any tubular frame mem- 
ber and folds out of the way when not in 


use. Its new design encircles the full-face 
face guard of one or two helmets in its 
locking jaws. HelmetLock comes in a flat- 
black finish and is $19.95, including ship- 
ping, from CycleTogs International, Box 
19414, Multnomah Station, Portland, Ore. 
97219. 


No-fling chain lube 


Getting tired of wiping chain lube off your 
rear wheel? The folks at Watch Chemical 
Labs in Cincinnati have heard your cries. 
They claim to have solved the problem 
with “10:1.” The maker says it's a 20 per- 
cent synthetic that sprays like a penetrat- 
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ing oil and then sets up a tough lubricat- 
ing film. It won't wash or wipe off a chain 
under water, mud, and dirt conditions, 
and won't fling off at any chain speed, the 
maker claims. | haven't tried it. But if oil 
flinging off the chain onto your rear wheel 
is a problem, you might want to try a can. 
It's available at dealers. 


Harley tries belt-drive 


Harley-Davidson is producing 1200 limit- 
ed-edition motorcycles this year. The ma- 
chine is called the Sturgis—named after 
the famous Black Hills, S. D., motorcycle 
rally. The Sturgis is based on Harley's 80- 
cubic-inch Low Rider model. The unique 
thing about it, though, is not its name or 


chain belt will handle the primary drive as 
well as the final drive. The primary belt is 
13.8 mm wide, and the final drive belt is 14 
mm wide. 

Harley says this system is lighter, sim- 
pler, smoother, and more efficient than a 
shaft drive. And it's quieter and smoother 
shifting than a chain. It requires no lubri- 
cation and minimum adjustment. Harley 
engineers expect the belts to last for 
20,000 miles. 

Another neat item from Harley this year 
is found on the FLT 1340. It has a totally 
enclosed rear chain running in a light oil 
bath. This, engineers say, enables chain 
maintenance to be extended to 5000-mile 
intervals. 


Electronic fuel-injection 


Soon we'll be taking an in-depth look at 
Kawasaki's new electronic fuel-injection 
system. It's supposed to eliminate cold- 
start drivability problems. 


INTRODUCING THE DATSUN 
F 4-WHEEL DRIVE 


Grab your gear — the first 4x4s by Datsun are here! With the 
biggest choice of compact 4- wheel drive truck bodies in America. 


TOUGH IN THE ROUGH, SMOOTH ON THE ROAD 
Datsun takes 4- wheel drive where the competition's never been. 
With the highest minimum ground clearance in the class. Solid steel 

plates to protect underbody parts. A powerful overhead cam engine. 
A separate high/low range 4x4 transfer stick. And enough built-in 
tough to tame the roughest road. 

But there's plenty of beauty in the beast, too. The new Datsun 
4x4s have independent front suspension and big 15-inch wheels to 
glide you in road-smoothing comfort. 


ROOMIEST COMPACT 4-WHEELER IN HISTORY 
The Datsun King Cab 4x4 has over 7.1 cubic feet of inside storage 

space — and optional jump seats inside! Now check out the standards: 
reclining buckets, tachometer, trip odometer, flip-out rear side 

windows, flip-down cargo light and the only standard 5-speed in the 

class. No 4x4 can treat you more like a king! 

And if you're looking for a long bed, Datsun's the longest in the 

class with over 7 feet of cargo length. 


REMINDER: BE GOOD TO YOUR LAND 


Rugged as the new Datsun 4x4s are, it's important to respect the 
natural beauty of our wilderness land. Use 'em on the off-road roads, 
and in designated rec vehicle areas. That'll keep us all truckin' for a 


Visit your Datsun dealer, 
and test drive the hottest 


e^ s ^ | 4 wheels in America today — 

E < the 4х45 by Datsun! 
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On Fathers Day, live up to DadS expectations. 


|. Seagram's VO. A 
The symbol of imported luxury. Bottled in Canada. 
Enjov our quality in moderation. 
Canadian whisky. A blend of Canada's finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N. Y.C. 
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Article ideas often take time to develop 
and mature. This month's cover story is a 
good example. We first heard of the Sol- 
chem process back in October 1976. Tal- 
bot Chubb supplied us with some infor- 
mation on the development that he and 
his colleagues at the Naval Research Lab- 
oratory had been working on. We were 
fascinated by the ingenious idea: basical- 
ly, that solar energy could be converted at 
the receiver into chemical energy, which 
would be easier to transport, store, and 
handle than heat energy. 

At the time, we were tempted to move 
ahead with a story describing the process. 
But Solchem was in the paper-study 
phase then; that is, no hardware had been 
built. It existed only as a series of calcula- 
tions that showed that it should work. 

As you can imagine, we see a lot of 
things in the paper-study stage, particu- 
larly devices, systems, and ideas related 
to energy production, conversion, and 
conservation. Some of them will ultimate- 
ly turn out to be important. Others may 
contain hidden flaws that will keep them 
from ever being very useful, despite their 
cleverness. How do we try to keep you 
current on important advances, yet weed 
out the losers? 

Over the years, we've developed a guid- 
ing principle: Don't report on a new devel- 
opment until somebody who knows the 
field has thought it promising enough to 
spend some money to build and test the 
concept. That doesn't guarantee that it 
will succeed, but it does help eliminate the 
more marginal ideas. With that principle 
in mind, we decided in 1976 to keep 
watching Solchem, but to defer coverage. 

А few months ago our patience paid off. 
The Naval Research Lab team had gotten 
enough money to build a receiver and in- 
stall it at the solar-furnace test center at 
White Sands, N.M. There it successfully 
converted a gaseous carbon dioxide/ 
methane mixture into an energy-rich 
product containing hydrogen, carbon 
monoxide, and steam. The energy cap- 
tured in this substance could easily be 
converted back into heat. And the pro- 
cess, Mr. Chubb told us, worked even bet- 
ter than predicted. In addition, the second 
important element, a small eutectic-salts- 
storage boiler tank, had been built and 
tested at NRL, and a larger one was under 
construction. Clearly, the Solchem pro- 
cess was getting some serious interest— 
and financing—and early tests were 


showing that the calculations in that pa- 
per study we saw more than three years 
ago were valid. It was time to do the article. 

Richard Stepler, who had been as- 
signed to keep an eye on Solchem 
through the years, was dispatched to 
Washington to spend some time with 
Chubb and his associates. At the same 
time, the article seemed interesting and 
novel enough to consider as a cover sub- 
ject, and artist Dean Ellis, whose last PoP- 
ULAR SCIENCE cover in January showed the 
new high-technology cars, was retained 
to paint it. The story begins on the next 
page. 


Running on hot air 


Have you heard about the car that runs on 
the power stored in permanent magnets 
and uses no fuel at all? About the one that 
runs on compressed air; you only have to 
pump up the tank once, then it goes for- 
ever? The one that runs on water because 
a special carburetor splits the oxygen and 
hydrogen to fuel the engine? 

Have you heard about the new carbure- 
tors that get two, three, or five times as 
many miles per gallon as the old carbure- 
tors? About all the devices that the car 
companies are just too stupid or too stub- 
born to use? 

We hear about these "developments" 
constantly. We get letters from readers 
daily asking us why we don't cover them. 
Every time a local newspaper somewhere 
prints such a story, we are deluged with 
clippings from readers. 

The first thing | should point out is that 
stories of this kind are not new. | remem- 
ber my first such experience. | was a 
young reporter in a small southern town 
30 years ago. A man came by and invited 
local reporters to a demonstration. He 
filled the gas tank with water, then 
dropped an aspirin-size pill into the tank. 
The pill, he said, converted the water into 
a high-energy fuel. He let anyone who 
wanted to drive the car around, and it cer- 
tainly did drive like any other car. He ex- 
plained that the pill was the invention of a 
brilliant scientist, but that the oil compa- 
nies were trying to buy up the patents so 
that they could suppress the invention 
and continue to sell oil. But he had turned 
down millions from the oil companies. 

| don't know how the guy made the car 
go. | suppose he had a small, secret gas 
tank hidden somewhere. But | am con- 


vinced that he didn't have a magic pill that 
made water into automotive fuel. And I'm 
just as sure that the current generation of 
secret-engine developers has not found 
any way around the basic laws of physics. 
There is no perpetual-motion machine 
that can create energy out of nothing. And 
it's very unlikely that there is any way to 
increase the efficiency of engines by enor- 
mous amounts. 

You can certainly increase efficiency to 
some extent. Fuel injection, for example, 
is more efficient than carburetion since it 
delivers precisely measured amounts of 
fuel to the engine. We've printed articles 
in POPULAR SCIENCE about products that va- 
porize gasoline more fully and increase 
fuel economy. But these devices all make 
relatively modest improvements. Any- 
time you read about increasing gas mile- 
age many times, you're probably hearing 
about a device that claims to get more en- 
ergy out of the fuel than it contains. 

Someday, someone may invent a far 
more efficient method of energy conver- . 
sion than anything we know now. Some- 
day, someone may succeed in finding 
new laws of physics that replace or super- 
cede those we use now. But until some- 
one can offer substantial proof that some- 
thing of this kind has happened, we'll re- 
main skeptical. We'll continue to keep an 
eye on developments and report those 
that seem promising. But we won't be im- 
pressed by the guy with the gas-tank pill, 
or by his modern-day descendants. 


Next step in space 

Even as it struggles to get the troubled 
Space Shuttle into orbit, NASA is moving 
into its next major project: construction in 
space of large, manned, permanent labo- 
ratories that would be used for research, 
manufacturing, and military-intelligence 
gathering. Several major aerospace com- 
panies have submitted conceptual de- 
signs. NASA is narrowing the field down 
to two, which will refine its plans for sta- 
tions that could go into orbit in 1986. 


Editor 
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Solar 
ollector/ 
converter 


moves heat 
in chemical form 


“Orchards” spread over 
the desert Southwest may 
reap the sun's energy 


By RICHARD STEPLER 


WASHINGTON, D.C. 
I stood at a large window overlooking 
the Potomac River, holding a curious 
object: a curved length of spiraled ce- 
ramic tubing, about 18 inches long. It 
was a segment of a prototype for a 
thermochemical solar receiver such as 
the one pictured on this month’s cover. 
This receiver/converter is a crucial el- 
ement in a sophisticated system that 
promises to deliver high-temperature 
solar energy for large-scale power pro- 
duction. 
I was at the Naval Research Labo- 
ratory in the office of physicist Talbot 
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Chubb, who, along with project asso- 
ciates Del Simmons and Joe Nemecek, 
was explaining Solchem, a novel ther- 
mochemical solar-energy transport 
and storage system. 

In Solchem, a gaseous working fluid 
changes its chemical form in order to 
absorb, transport, and liberate solar 
energy in an endless, closed-loop sys- 
tem. According to Chubb and his asso- 
ciates, thousands of individual solar 
concentrators and receiver converters 
produce an energy-rich gas. Then low- 
temperature, low-pressure pipes carry 
the gas, which contains solar heat in 
chemical form, over intermediate dis- 
tances—say, one tenth of a mile to 10 
miles. (One gas being considered 
could even use plastic pipe!) 

The sun’s energy is gathered at a 
central power generating facility 
where energy-storage boiler tanks en- 
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sure that solar power is available 
whenever needed. The stored heat is 
used to produce steam to drive conven- 
tional turbines to generate electricity. 


Id been following Solchem’s 
progress for several years. Two recent 
key developments indicated that it 
was time to report on the concept: 

€ At the White Sands, N.M., solar 
furnace, for the first time ever, a ther- 
mochemical receiver converted solar 
heat into chemical energy. ("It per- 
formed better than we predicted," Tal- 
bot Chubb told me with a grin.) 


In Solchem storage tank, working gas 
recombines in piping at bottom of tank, 
releasing heat. Heat-pipe fluid terphenyl 
boils, condensing on cans filled with eu- 
tectic salt, which store heat. At night ter- 
phenyl is sprayed over cans to maintain 
high temperature and vapor pressure in 
tank. Energy is withdrawn in form of 
steam at top of tank. 
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Solchem's solar-energy “orchard” would 
consist of thousands of paraboloidal 
concentrating collectors covering about 
20 percent of orchard's land area. 


Seven-meter-dia. (23 feet) paraboloidal 
collector concentrates sunlight onto 
thermochemical receiver/converter, 

which heats working gas to about 900 
degrees C. Gas then passes over a cata- 
lyst and dissociates, absorbing heat. 


€ On the banks of the Potomac Riv- 
er in Washington, work on a two- 
MWh energy-storage boiler tank, con- 
taining 30 tons of eutectic salt, was 
nearing completion, with testing 
scheduled to be under way about the 
time you read this. (A smaller, labora- 
tory tank has already been successful- 

ly demonstrated at NRL.) 
Since I had just undergone NRL's 
mandatory security-clearance check, I 
Continued 
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Solchem: thermochemical system for day/night solar power 
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ENERGY-STORAGE 
BOILER TANK 
WITH METHANATOR 


In one Solchem pro- 
posal, system  pro- 
duces low- and high- 
pressure steam for 
electric power, emer- 
gency power via Ran- 
kine turbine, and 
chilled water for air 
conditioning. Working 
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lectors, absorbing 
heat. In storage tank, 
process is reversed. 


couldn’t resist asking: Why was the 
Naval Research  Laboratory—ordi- 
narily involved in secret research on 
weapons and the like—interested in 
solar energy? 

“If you think in terms of energy-col- 
lection orchards, 10 miles on a side, 
covered with collectors equivalent to 
20 percent of the land area," Chubb 
told me, "and if you convert the col- 
lected solar energy to chemical fuel 
energy with an efficiency of 25 per- 
cent, the annual fuel production rate 
would be 0.12 quad per orchard." (A 
quad is the equivalent of 293 billion 
kWh, or the energy contained in 180 
million barrels of oil.) 


According to Chubb, the U.S. 


Navy's entire demand for energy— 


fuels, electricity, and heat—could be 
met by fewer than four such orchards, 
or by less than 25 percent of the real 
estate at the China Lake Navy Weap- 
ons Center in the Mojave Desert in 
Southern California. Solchem thus 
has the potential for freeing the Navy 
from dependence on coal, oil, and oth- 
er nonrenewable energy sources—es- 
pecially the kind that comes from the 
Middle East. 

I also had a question about the ce- 
ramic receiver element Га examined 
earlier: Why was an ordinary materi- 
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al such as fired clay being used as a 
crucial piece of hardware in so sophis- 
ticated a system? 

"From the very beginning; we set 
strict ground rules," said Del Sim- 
mons. "We'd use only materials that 
are abundant in the United States, 
that are inexpensive, and that any- 
one can assemble and work with." 

Since Solchem's beginning in 1973, 
the NRL team told me, they've been 
able to stick very closely to these 
guidelines. So it was no accident that 
the materials Solchem would be con- 
structed of would be ordinary and in- 
expensive: materials such as plastic 
pipe, float glass, chloride salts, and ce- 
ramics. 


Solar orchard 


The basic concept of Solchem is 
rather easy to understand. "Imagine 
an array of solar-heated chemical pro- 
cessors scattered like orchard trees 
over the landscape," says Chubb. 
"Each processor is a small solar fur- 
nace that follows the sun like a sun- 
flower, delivering an energy-rich 
product to the outside world." Of 
course, that's oversimplifying it; to 
fully understand Solchem you'll need 
to know a little chemistry. 

The heart of the Solchem process is 
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a thermochemical receiver/converter, 


mounted on a tripod at the focal point 
of a paraboloidal solar collector. The 
NRL team is studying many types of 
converter/heat exchangers, including 
the spiral-flow ceramic types illus- 
trated here and on this month's cover. 
A working gas is pumped to the con- 
verter at relatively low temperature 
and is first heated in a counterflow 
heat exchanger by exiting gas. (This 
type of heat exchanger preheats in- 
coming gas with gas that's being ex- 
hausted.) In the hottest part of the re- 
ceiver—the cavity heated by focused 
sunlight—the gas undergoes what re- 
searchers call endothermic (absorp- 
tion of heat) dissociation in the pres- 
ence of a catalyst at about 800—900 
degrees C. That is, it splits into two 
separate gases and absorbs heat. 
The working gas, carbon dioxide 
plus methane (CO;-- CH), dissociates 
into carbon monoxide (CO), hydrogen 
(H5), and low-pressure steam (H30). 
As this gas leaves the receiver, it pre- 
heats incoming СО,+СН,. Then it's 
piped to the energy-storage boiler 
tank at relatively low temperature 
(about 80 degrees C). The heat energy 
is contained in the gas in chemical 
form, not as sensible heat. (Compare 
gasoline, an energy-rich fuel that is 


far from hot to the touch yet burns at 


high heat to power vehicles.) Since the 
working gas is transported at rela- 
tively low temperature, lightly insu- 
lated plastic pipe can be used. Another 
working gas being considered—sodi- 
um trioxide (SOj4) requires steel 
lines but can deliver very high-tem- 
perature heat (700 degrees C), as 
would be required for thermochemical 
fuel production. 

At the central station, the working 
gas gives up as heat the energy cap- 
tured in chemical form in the solar 
furnaces. First, the 80-degree-C gas is 
heated in a counterflow heat exchang- 
er by 400-degree-C exiting gas. The 
heated gas then enters heat-release 
piping in the bottom of the energy- 
storage boiler tank(s), where the heat 
is released. The piping contains a cat- 
alyst that recombines the working gas 
(СО+Н,+Н 0 to CO.+CH,). This re- 
action occurs at about 400 degrees C 
and produces heat that is delivered to 
a heat-pipe fluid (terphenyl) con- 
tained inside the tank. The terphenyl 
boils and condenses on cans filled with 
eutectic salt. 

"It works in the same manner that a 
pressure cooker delivers heat to vege- 
tables—by evaporation and condensa- 
tion of water," explains Chubb. Re- 
combined CO;-- CH, returns to the so- 
lar furnaces, first passing through the 
counterflow heat exchanger to reduce 
its temperature to about 80 degrees C 
asit heats incoming gas. Further cool- 
ing lowers its temperature to 20 de- 
grees C before its return to the solar 
collectors. 

The eutectic salt—a mixture of sodi- 
um, potassium, and magnesium chlo- 
rides—shows little supercooling and 
appears to have unlimited life. This 
salt melts at 385 degrees C. [For more 
on eutectic-salt solar heat storage, see 


NRL. Ten-foot-dia. by 12-foot-high Dacotherm-and-Foamglas- 
insulated tank will store 2000 kWh of thermal energy. 


"Revolving Barrel Banks Solar Heat," 
PS, May "78, and “Solar Salts: New 
Chemical Systems Store the Sun's 
Heat," PS, Mar] 

During sunny days, when the sys- 
tem is collecting heat, the terphenyl is 
heated by the working gas. At night, 
the heat-pipe fluid is sprayed over the 
salt-storage cans, which then give up 
heat to maintain high temperature 
and pressure inside the tank. Energy 
is withdrawn—day or night—by pip- 
ing water into steam boiler tubes in 
the top of the tank to produce 375-de- 
gree-C superheated steam to drive 
conventional turbines. 

"All the energy you collect goes into 
storage," says Joe Nemecek, "and all 
energy comes from storage. So you 
have a load-following system." That 
means the solar energy is available 
whenever a utility needs it—during 
peak load periods, for example. 

“In Solchem," explains Chubb, 
"power is generated from storage us- 
ing a steam generator whose output 
can match time-varying demand. This 
means that the electricity can be used 
for peaking power, which has high 
market value, helping to defray high 
capital costs." 

Why not store energy in the form of 
the energy-laden working gas that 
comes from the solar furnaces? "This 
might be feasible," says Chubb, "but it 
involves vast storage volumes." In 
fact, Chubb points out, by using the 
salts, storage-volume reduction is fif- 
tyfold compared to storing the work- 
ing gas. 

There are two complications with 
latent heat-of-fusion energy storage 
using eutectic salts: the salts’ low 
thermal conductivity and the volume 
change that accompanies fusion. 
Chubb and his associates feel they've 
overcome these problems by packag- 


ing the salts in separate cans that are 
held in racks (see photo). "Volume 
changes associated with melting and 
freezing are confined inside each can 
so there is no bulk motion," says 
Chubb. "And heat flow into and out of 
the cans is achieved by using the heat- 
pipe fluid (terphenyl)." 


Solchem's future 


NRL team members told me that 
the Department of Energy, which is 
supporting the project, believes that 
the concept should eventually be 
turned over to industry. But the NRL 
team is hesitant to do so—at least at 
this time. "The program needs to be 
nurtured a little longer," Chubb says. 

"What we want to do," says Neme- 
cek, "is first demonstrate a two-collec- 
tor plant, consisting of two concentra- 
tors with a typical transportation 
loop, energy-storage boiler tank, and 
some withdrawal—we'l make steam 
and generate some electricity with it, 
say, 25 kW." Once a plant on that 
scale has been successfully demon- 
strated, NRL hopes to direct a larger 
demonstration project with about 75 
collectors. "We would expect," says 
Nemecek, "that at this point a utility 
will pick it up and carry it on." 

When the Solchem project was first 
conceived in 1973, most people con- 
sidered it a technology that wouldn't 
reach the hardware stage until well 
after the end of the century, say 2015 
or so. In a scant seven years, Solchem 
has come further than anyone pre- 
dicted. But Chubb adds a final cau- 
tion: "The ultimate success or failure 
of chemically based processes for re- 
covering solar energy will probably 
depend on our ability to construct in- 
expensive-enough components." So 
far, the NRL team is optimistic that it 
will succeed. BH: 


Eutectic salt is contained in 19-by-four-inch-dia. cans placed in 
racks inside tank (one shown above is partially filled). Storage 
tank will hold 60,000 pounds of salt. 
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Free-piston 
engine 


— will it power your car іп 2001? 


By JAN P. NORBYE 
DRAWING BY DICK MEYER 


I was standing in front of a test stand, 
looking at a tiny power plant about 
the size of a BMW motorcycle engine 
and weighing less than 70 pounds. It 
was much quieter than a diesel and 
was completely vibrationless, yet it 
was putting out an impressive 1.3 hp 
per cubic inch of displacement. 
Though it shares diesel fuel and 
compression ignition with diesel 
engines, it does not follow the diesel 
thermodynamic cycle, and so is not a 
diesel. 

What I was looking at was a 
French-designed free-piston engine 
with a power-to-weight ratio three or 
four times that of today’s auto en- 
gines. That alone could make it a 
strong contender for the auto engine 
of 2001. But what was so interesting 
about it was its unique method of pro- 


One version of experimental free-piston engine is shown on test 
stand. Electric power is produced in inductor units at either end. 
Jarrets appear in inset—Jacques at left, Jean at right. 


72 | POPULAR SCIENCE 


ducing electric power—power for pro- 
pulsion—that would be transmitted 
directly to a car’s hub-mounted elec- 
tric motors, also newly designed. 

Both the engine and its companion 
motors are the products of the Jarret 
brothers, Jean and Jacques, profes- 
sional inventors whose record of con- 
tributions to thermodynamics, me- 
chanics, electromagnetics, and elec- 
tronics goes back to 1947. They work 
in a large laboratory near Paris and 
originate most of their own projects. 
When they feel they have something 
well developed, they sell patent rights 
or licenses to industry. 

The Jarrets work in secrecy and do 
not deal with the press. I was able to 
see them and their laboratory because 
of my acquaintance with Gerard Faul, 
an engineering director for Schneider 
S.AÀ., one of three firms (along with 
Fabrique Nationale and Elf-Aqui- 
taine) supporting development of the 
Jarrets' engine. Mr. Faul was instru- 
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mental in involving his company in it. 

To understand how the engine came 
about, follow Jean Jarret’s thinking. 
"I had to rethink the basic piston en- 
gine in terms of electronics,” he told 
me. “Electronics did not exist when 
the Otto-cycle and diesel engines 
came into being. The industry is now 
adding electronic accessories to the 
same basic engines—but we set out 
with a pure electronic solution at the 
heart of the system.” 

The biggest change was the replace- 
ment of the connecting rods, crank- 
shaft, and mechanical transmission 
by an electronically controlled elec- 
tromagnetic system with a rectilinear 
alternator at each end of the engine. 
Direct fuel injection is used, and is 
timed to microseconds by an electron- 
ic control unit. 

Exceptionally good fuel economy 
was a key part of the basic goals. “I am 
looking for 50 percent efficiency in the 
complete system,” Jean says. That 


Details of combustion chamber are visible in this view of engine- 
with inductor units removed. Exhaust ports can be seen in cen- 
ter; intake ports are fed from buttresses on left side of engine. 


How the Jarret engine works 


Exhaust port 


Huid chamber | 


Two pistons share a common bore in 
this experimental engine, which has 
no valves. Gas flow is controlled by the 
pistons' covering and uncovering 
ports. Follow a complete cycle from 
combustion: Rapidly expanding gases 
propel the pistons apart and the ex- 
haust ports are uncovered, where 
much of the expended charge flows 
out. Shortly thereafter, the intake ports 
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drawn in. As this is happening, piston- 
guide/compression rods at either end 
are forced into 100-cc fluid chambers, 
compressing the fluid as much as five 
percent for a "spring" action that pro- 
pels the pistons back toward the cen- 
ter. Fuel is then injected and compres- 
sion begins. As the pistons reach their 
inward limits, the compression ratio 
soars and combustion occurs (100 
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diesel), beginning the next cycle. In 
several of the Jarrets’ test engines, the 
overall compression ratios range from 
25:1 to 27:1. The final stages of com- 
pression, however, are much more se- 
vere. The mechanical movement of the 
pistons is converted to electrical en- 
ergy by the magnetic rings on the pis- 
ton assemblies passing between lin- 
ear-alternator coils at the ends. Power 
would run motors to propel vehicle. 


are uncovered and the next charge is 


compares with 33 percent in a typical 
gasoline engine, and 40 percent in a 
good diesel. Both of these require 
torque multiplication—gearboxes and 
differentials—before their power can 
be used in motor vehicles. With the 
Jarret engine, the entire power-trans- 
mission system is reduced to wires to 
carry the current generated to the 
hub-mounted motors. 

Jean showed me one of these light- 
weight motors. It had a large-diame- 
ter stator with the armature attached 
to and driving the hub directly—no 
form of gearing is needed. The whole 
motor assembly, he claimed, is no 
heavier than a normal disc- or drum- 
brake assembly. Power to the motors 
would be electronically regulated by a 
controller attached to the throttle. 

When it came to designing the en- 
gine itself, Jean drew on previous re- 
search projects, which convinced him 
that energy loss in the combustion 
process varies directly with the 
square root of the time it takes to com- 
plete the burning, and that energy 
loss to the exhaust is proportional to 
the temperature of the exhaust gas. 

These observations, combined with 
his reluctance to lower the peak com- 
bustion temperature, led Jean to the 
idea of reducing the cycle time at 
which temperatures are above 1200 
degrees C. This is accomplished by a 
means Jean calls high volumetric de- 
tent ratio—the opposite of compres- 
sion ratio. In practice, that means con- 
centrating power production in one- 
thirtieth of the piston stroke, which 
has been found to reduce exhaust-gas 
temperatures from 1000-1100 to 
about 300 degrees C. It assures com- 
plete combustion and low emissions. 

Jean further reasoned that the 
whole combustion period could be re- 


times as rapidly as in a conventional 


duced to microseconds if compression 
occurred rapidly enough—a sudden 
and enormous rise in both tempera- 
ture and pressure to release the com- 
bustion energy with explosive force in 
a minimum time. The opposed-piston 
layout of the engine assures this very 
abrupt rise in compression as the pis- 
tons approach inner dead center. 
Like most diesel engines, it is regu- 
lated by varying the fuel input in ac- 
cordance with the changing load; the 
greater the load, the more fuel used. 
Fuel injection takes place very early 
during the compression stroke and a 
very high percentage of exhaust gases 
is recirculated. "We get best combus- 
tion when using only 40 percent fresh 
air, says Jean. Tests indicate the 
combustion process is 90 percent effi- 
cient, instead of 70 percent for other 
internal-combustion engines. 


Excited alternator coils 


Converting the mechanical motion 
of the pistons into electric power is 
simple. Magnetic-ring inductors ride 
on the free-floating piston rods 
(whence the “free piston” name), each 
exciting two alternator coils in se- 
quence. Both coils produce power—a 
regulated current at double frequency 
(320 Hz for the Jarret engine's con- 
stant cycle speed of 160 Hz). The coils 
on opposite ends of the engine are 
phased 180 degrees apart to provide 
continuous output. 

What returns the pistons toward 
their inner-dead-center position is an- 
other Jarret invention: a "hydraulic 
spring." The piston rods on which the 
magnetic rings are mounted are hol- 
low and contain a 100-cc fluid cham- 
ber on the piston end. À combination 
piston guide and hydraulic compres- 
sion rod is forced into a special com- 


pressible fluid in these chambers, 
compressing it about four or five per- 
cent. The elasticity of the fluid stops, 
then repels the pistons back toward 
inner dead center. 

The synchronization of this return 
is controlled electronically via the al- 
ternators. They sense any difference 
in movement between the two pistons 
and assure automatic correction of 
their symmetry. 

For starting, the alternators are ar- 
ranged to act in reverse, as piston- 
driving motors powered by a conven- 
tional battery. In this way, they set 
the magnetic rings on the piston rods 
in motion, which starts compression. 

The brothers worked alone during 
the research and feasibility studies, 
and it wasn't until 1976 that Mothelec 
was formed to sponsor further devel- 
opment of the engine. Mothelec is a 
joint subsidiary of three firms: 
Schneider S.A., which is heavily in- 
volved in steel-making, naval con- 
structions, and railroad locomotives; 
Fabrique Nationale, a Belgian compa- 
ny involved in arms production; and 
Elf-Aquitaine, the state-owned 
French petroleum company. 

Today, Jean Jarret thinks it will 
take another 10 years to get the en- 
gine ready for production. Manufac- 
turing studies have not even begun, 
but he points out that there are few 
parts and they are simple. There is 
none that cannot be machined on 
standard equipment, and there are no 
problems with materials or their cost. 
The engine can form a lightweight 
and compact installation for almost 
any vehicle, and would offer extreme 
freedom of choice for drive systems 
and layout. So, if normal development 
obstacles can be cleared, this engine 
just might power your car in 2001. 
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Linear-track 
turntables 


play records the way 


they were cut 


Is a tone arm that moves 
a stylus in a straight 


line worth all that money? 


By JOHN FREE 
PHOTOS BY JOHN KEATING 
DRAWINGS BY RAY PIOCH 


Ever since the recording industry 
gave up the Edison cylinder and 
started putting recorded sounds on 
dises, records have been played back 
by the familiar tone arm that swings 
across the record in an arc, tracking 
the continuous spiral groove. 

Today, a number of firms are intro- 
ducing turntables of a different sort. 
The tone arm moves the stylus in a 
straight line along the record radius. 


Linear-tracking models (top, left to right): 
ReVox B790, Harman/Kardon ST-8, Bang 


tee 


Qu 


These linear-tracking models dupli- 
cate the path made by the cutter-head 
stylus at the record factory. The re- 
sult, claim the manufacturers, is the 
elimination of tracking distortion, 
cross talk between channels, anti- 
skating mechanisms, and groove 
damage—problems created when con- 
ventional arms must sweep the car- 
tridge in an arc. Recently, I gathered 
together the models on the market at 
the time to see how they perform. 
Linear-tracking turntables, also 
called radial- or tangential-tracking, 
have been around in limited numbers 
for some time. Aside from a few pro- 
fessional models, designs have been 
introduced and discontinued by Ma- 
rantz, Rabco, and Schlumberger. Rab- 
co marketed a tone arm for audio- 


& Olufsen Beogram 4004. Bottom, left to 
right: Aiwa LP-3000U, Technics SL-10, 


philes that was difficult to set up prop- 
erly. Harman/Kardon acquired Rabco 
and also produced a linear-tracking 
turntable—which also had technical 
problems. A string of model revisions 
produced the current ST-8—minus the 
electromechanical parts for arm 
tracking that created difficulties. 
Bang & Olufsen has offered linear- 
tracking models for years. 

Besides these so-called straight-line 
turntables, several models with artic- 
ulated arms have been sold. Like con- 
ventional turntables, these have a 
tone arm that pivots on a fixed base. A 
mechanism on the arm keeps the sty- 
lus tangent to the grooves as the arm 
moves across a disc. But the mecha- 
nisms inevitably add undesired bulk 
and complexity to tone arms. Garrard 


Phase Linear 8000. More models, avail- 
able in Japan, may soon be sold here. 


NT 


How opto-electronic sensing 
directs tone-arm movement 


TRACKING SHUTTER 


ROLLER 


Sensing system in Phase Linear 8000 
keeps tone arm at right angles to grooves. 
Tracking shutter (detail) is attached to arm 
and positioned between a CdS cell and 
lamp mounted on arm base. As stylus ad- 
vances in grooves, arm pivots laterally 


discontinued its Zero-100, marketed 
in the early 1970's, and the updated 
GT55. 

Are there audible advantages to lin- 
ear tracking? Is it worth extra money? 
Over the years, the supposed advan- 
tages have been controversial. I be- 
came convinced that linear tracking is 
superior when I participated in a lis- 
tening panel several years ago. Using 
identical cartridges, two linear-track- 
ing models, the Garrard 100 and a 
Rabco setup, were compared with a 
top-quality conventional tone arm, an 
SME. Other panelists and I consis- 
tently picked linear-track playback as 
"better" in blind A-B listening tests. 


Low tracking error 


What linear tracking eliminates is 
angular tracking error and the subtle 
distortion in sound it causes. Tracking 
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Bubble level shipped with Phase Linear 
8000 insures guide bars are flat so arm 
resting atop linear motor does not slide. 


Sacer РКИ) Garun fuo 


tuas D 


Remote-operation knob spins with a fin- 
ger and lets you manually move Phase 
Linear 8000 tone arm across disc radius. 


CdS CELL 


TONE ARM 


TRACKING 
SHUTTER 


GUIDE BARS 


ELEVATION BAR 


MAGNETS 


slightly, so light passing through shutter 
illuminates halves of stationary cell un- 
equally. The signa! generated drives arm 
base until it "catches up” with stylus, 
lighting cell halves equally. Process con- 
tinues as stylus advances in grooves. 


errors develop when the cartridge and 
playback stylus are offset by a few de- 
grees from the straight line produced 
by the hot cutter-head stylus forming 
the master disc. 

With conventional arms, this angu- 
lar error is generally reduced to zero 
only at two points along a disc radius. 
Longer conventional arms, sweeping 
a wider arc, minimize tracking errors 
over the entire width of the grooves. 
Short conventional arms, like those 
on children's record players, sweep a 
more curved arc and create high 
tracking errors. 

Manufacturers of linear-track turn- 
tables specify tracking error to a tol- 
erance of a few tenths of a degree from 
zero (tangency). But a few well-de- 
signed conventional turntable/arm 
combinations may also have less than 
one degree error across the entire ra- 


Flip-up lid on Technics SL-10 has arm with 
moving-coil cartridge (bottom right). 
Arm's tracking circuits are on the left. 
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Record-sync jack on back panel of Aiwa 
3000 can be used to start and stop a tape 
recorder as discs begin and end play. 


Pivoted tone arms (top) produce angular 
tracking errors as stylus moves in arc, un- 
like straight line across disc radius made 
by master-disc cutting lathe. Linear or tan- 
gential-tracking arms (above) play 
records the way they were cut. 


dius of a disc. More often, though, the 
tracking error in most conventional 
arms is maximum (up to several de- 
grees) in the innermost and outermost 
grooves, and between the two points 
along a radius where the error is 
zero. 

If you install a tone arm yourself, 
and displace it from its ideal location 
by a few millimeters, tracking error is 
worsened. Similarly, installing a car- 
tridge the wrong way may create se- 
vere problems. 

Linear-track models, working prop- 
erly, eliminate these angular track- 
ing-error problems. They also do away 
with antiskating mechanisms, added 
to most tone arms to counterbalance 
the force applied to inner groove walls 
by the stylus due to the arm’s pivoting 
action. Without this compensation, 

Continued 
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Push-button row (left) on Aiwa's LP-3000U 
is used to program up to 15 tracks in any 
order for computerized play. 


Tone-arm support on ReVox B790 starts 
platter spinning when moved into place. 
Electronically guided arm is 1.6 in. long. 
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Four ways to drive linear-track tone arms 


Smooth movement of the tone arm radi- 
ally across the record is important for ac- 
curate linear tracking. Several techniques 
are used: (1) Gear—Bang & Olufsen's mod- 
el and the newer Aiwa 3000 move the 
tone-arm system along a threaded gear. (2) 
Belt—tone-arm base is pulled back and 
forth by a cord. The arm base actually 
slides along rigid support rods. ReVox 
and Technics use this method. (3) Runner— 


skating force can create audible dis- 
tortion, plus unequal groove and sty- 
lus wear. Because of their nonpivoting 
design, linear-track models do not 
need antiskating compensation. 
Linear-tracking models can also 
have a very short tone arm. The new 
$600 Technics SL-10 I’ve been testing 
uses this design advantage for some 
amazingly compact packaging: The 
SL-10 is no bigger than the dust jacket 
of a record, and only 3% inches high. 
Another new model from Phase Lin- 
ear, a Pioneer subsidiary, has a tone 
arm moved by a linear motor (see dia- 
grams)—similar in principle to those 


this technique is used by Harman/Kardon. 
A runner wheel on the tone arm is biased 
(angled) so the arm moves toward the 
spindle as the shaft spins, acting as a 
threadless screw. Momentary errors that 
alter the bias angle produce correcting 
forces that speed up or slow the arm. (4) 
Linear motor—interaction between the 
coil and magnet fields moves the tone- 
arm base on Phase Linear model. 


used to propel magnetic-lift trains 
[PS, Aug. 79] Other new linear- 
tracking models are on the way from 
Japan, too. Prices range from about 
$400 to $1000, comparable to those of 
many conventional turntables. 

I used Technics’ new SL-10 for ex- 
tended listening tests to try out this 
ultracompact, microcomputer-con- 
trolled model and to check out a criti- 
cism of its arm-drive method: It has 
been claimed that linear-track de- 
signs using a rotary motor to move the 
tone arm radially (see diagrams) cou- 
ple significant amounts of noise and 
vibration from this motor into the sty- 


PS buyer's guide to linear-track turntables 


Mfr! 
brand 


Platter dile belt (B), direct (D) 


Speed — 
(+ %) 


Beogram 850 | 
4004 


Ba ng 3 
Olufsen 


8000 
series || 


Phase 
Linear 


vial : 
| 
0.002 | 


fla a Zo LE В 


Belt ï Ye: 


Technics | 51-10 
| 


size selection 
2| Wow and flutter 


Weight (165) 


Rumble (dB) 


Comments 


э! Tracking error 
(^ degrees) 
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Remote-control 
aperation with 2400 
receiver. Detector arm 
(lamp/photocell) senses 
disc size 


Hanging-rotor motor 
locates bearing near 
platter (claimed to 
eliminate “platter 
wobble”) 


i ў 1% 
T 1 Cirt 


14 | Switch-selected 
amplifier for moving- 
coil cartridge. 45-rpm 
adapter pops up 


01 [1209 
automatically 


Notes: Specifications provided by manufacturers, A—Phase-locked-loop circuit locked to quartz oscillator, B—Tach-controlled DC motor has built- 
in generator, its frequency dependent on motor speed. C—Hall-effect elements in motor provide output for speed regulation. D— speed referenced 


to quartz oscillator 
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ANGULAR-TRACKING 
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lus, and that this results in more audi- 
ble noise (reflected in rumble specifi- 
cations) than with a nonrotating lin- 
ear motor. 


Turntable noise? 


Using wide-range direct-to-disc re- 
cordings, however, I found that the 
SL-10, with its ultrashort cord-driven 
arm, produced absolutely no audible 
background noise. If you're comparing 
turntables, these discs will insure 
that the model and cartridge you se- 
lect tracks grooves during wide stylus 
swings (loud passages). You can check 
for background noise on very quiet 
passages, or use the silent groove on 
an audio test record. If you have many 
warped records in your collection, 
make sure a linear-track machine can 
play them, too. 

One linear-track model offers an ex- 
tra feature you may or may not need. 
Aiwa’s LP-3000 has an infrared LED 
and phototransistor in its cartridge 
shell. With a sensor circuit, this com- 
bination can detect blank intervals 
between disc bands. The 3000’s micro- 
computer stores preselected bands by 
number, so sensor and computer 
working together can pick out and 
play bands in random order. (Tech- 
nics’ SL-10 has an optical sensor near 
its stylus tip, but its function is to 
sense the tone-arm position and mini- 
mize tracking error.) 

Features such as button-operated 
fast advance or reverse for the tone 
arm, available on all models but 
Harman/Kardon’s ST-8, should be 
compared in stores along with other 
operating conveniences. Gs) 


MANUFACTURERS’ ADDRESSES 


Aiwa, 35 Oxford Ave., Moonachie NJ 07074; Bang & 
Olufsen, 515 Busse Rd., Elk Grove Village IL 60007; Har- 
man/Kardon, 55 Ames Ct., Plainview NY 11803; Phase 
Linear, 20121 48th Ave. W., Lynnwood WA 98036;Re- 
Vox, 1819 Broadway, Nashville TN 37203; Technics, 
One Panasonic Way, Secaucus NJ 07094. 


New 


hits 18 km/h 


electric bike 


Pop-in power gives you 
an hour's riding time 


By BEN KOCIVAR 


TOKYO, J APAN 


Climbing costs of gasoline have many 
people taking to bikes who never con- 
sidered them seriously for transporta- 
tion before. But some people, not in- 
terested in working up a sweat to get 
to their destination, would appreciate 
a quiet power assist. In Japan I re- 
cently drove a neat prototype electric 
bicycle that provides an answer. 

The idea of an electric bike is hardly 
new, but this design, developed by 
Matsushita Electric Corp., has some 
novel features. It's lively and fun to 
drive. 


Ive seen American versions that 
are conventional bikes with a small 
electric motor bolted to the front of the 
frame to power the front wheel by a 
roller contacting the tire. This one, 
however, has a new flat 80-watt 24- 
volt DC electric motor neatly fitted be- 
hind the conventional pedals where it 
is geared directly to the drive chain 
powering the back wheel. The com- 
pact lead-acid two-piece (12 volts 
each) battery locks behind and under 
the seat in an easily removable case 
and provides 24 volts for an hour's op- 
eration. Maximum speed is 18 km/h; 
maximum distance possible on a sin- 
gle charge is 18 km at a speed of 15 
km/h—and I found that’s plenty of 
speed and distance for a bike that is 
basically designed to let you pedal 
comfortably, as well as tool along un- 
der electric power. 


Author gets a push from the 80-watt elec- 
tric motor that is geared directly to the 
rear wheel. Pedals are for steep hills. 


Battery pack easily removes from under 
seat for recharging or exchanging. Pack 
holds two 12-volt lead-acid batteries. 


The bike has conventional hand 
controls for front and rear brakes. The 
“throttle” to the electric motor is a 
simple on/off white button comfort- 
ably located under the left thumb of 
the handlebar. There is a two-position 
gear shift on the right handlebar that 
lets you do 18 km/h top speed on the 
flat. But shifting down changes gear 
so that the 31-kg machine can climb a 
10 percent grade (if the hill gets steep- 
er you can assist with pedal power). 

Once fully discharged, the battery 
takes about 10 hours for a complete 
recharge using a small converter that 
can plug into a normal house outlet. 

The big questions that led me no- 
where were how much and when? The 
bike I rode was one of about 50 proto- 
types now being used for testing, and 
while I was told a production version 
might be marketed within a year, 
there was no indication of how much it 
would cost. 

For ballpark reference it's worth 
noting that an American company, 
Pedalpower, of Sewell, N.J., offers 
two- and three-wheelers with front- 
mounted motors at prices ranging 
from about $130 to $555. BH 
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Semi- 
subme 


cat 


takes bumps out of waves 


rged 


Underwater floats slice 
through waves for a 
smooth ride 


By BEN KOCIVAR 


CHIBA, JAPAN 
In the sprawling shipyard of the Mit- 
sui Engineering and Shipbuilding Co. 
near Tokyo, the 34-m (111.5 ft.) ship 
was dwarfed by monster oil tankers 
and huge merchantmen. Her broad 
beam and square lines lacked the 
grace of conventional fast ocean lin- 
ers. Yet, walking up the makeshift 
gangplank, I felt I was boarding the 
ship of the future. 

The Mesa 80, the world's first com- 
mercial semi-submerged catamaran, 
is no ordinary ship. That she's a cata- 
maran, with high twin hulls connect- 
ed by a wide deck, is plain to see. 
What's not so obvious are the torpedo- 
like tubes under each hull. These sub- 
merged floats provide buoyancy and 
stabilizing forces. The Mesa 80 can 
speed at up to 27 knots through rough 
waters—without the limitations of 
conventional monohull ships. 

Despite her relatively small size, 
Mesa 80 is seaworthy enough to pro- 
vide smooth, stable rides іп 11!5-ft. 
waves. Such stability in high waves 
makes the catamaran much less sus- 


ceptible than monohulls to being 
slowed by storms. This translates to 
greater economy of operation and 
reliability, despite the weather. 


Ten-year project 


The Mesa 80 is the culmination of 
basic research that Mitsui, along with 
the Japan Marine Machinery Devel- 
opment Assn., began in 1970. 

The team first built an experimen- 
tal version, the 39.4-ft., 29-ton Marine 
Ace (see photo). It could speed at 18 
knots and navigate in moderately 
rough seas. 

Before they built the Mesa 80, I 
learned, the Japanese consulted Dr. T. 
G. Lang of the Naval Undersea Cen- 
ter, San Diego, Calif., inventor of the 
concept. 

The basic design of the 570-ton 
Mesa 80 is much like the U.S. Navy's 
SSP Kaimalino, a 190-ton ship used as 
a stable support vessel for deep ocean 
research in the rough waters off 
Hawaii [PS, Dec. '75]. 

But this commercial semi-sub- 
merged cat is designed as an ocean- 
going ferry. (There is another com- 
mercial vessel based on the sub- 
merged-hull concept —the 88.6-ft. Dol- 
phin [PS, May ’76] which is used for 
tourist rides in the Dutch West Indies. 
But that craft looks more like a party 
boat than a seagoing vessel.) 


Stabilizing fin (right) mounted 
on inner side of the aluminum 
alloy hull is one of a set of four. 
Each hull has a fin placed in- 
board just forward of the rudder 
(left) and one mounted at ex- 
treme forward end of the hull. 
Controlled from the cockpit, 
movable fins keep craft from 
rolling in heavy seas—a boon 
for seasick-prone passengers. 


The huge Mesa 80 will carry tour- 
ists from the resort city of Atami, 
north of Tokyo on the east coast, to 
Oshima Island, a tourist spot 40 miles 
off the coast in the Pacific Ocean. Its 
speed and stability are designed to 
provide service nearly 100 percent of 
the time, even in the heavy sea 
conditions of Japan's coastal areas. 


Futuristic flotation 


Standing beside the giant cat at 
dockside, I peered down at her sub- 
merged floats. My host, N. Hayashi, 
explained that the hulls, divided into 
five interconnected compartments, 
are ballasted with seawater to stay 
about 4.6 ft. under the water surface. 
These 6.5-ft.-dia. hulls expose a rela- 
tively small waterline area to wave 
action, thus effectively reducing its 
force. Since the ship is less affected by 
waves, it doesn't lose much speed 
pitching up and down. 

Stabilizing fins on the hulls, actu- 
ated by an autopilot in the bridge, pos- 
itively control ship motion in waves, 
to maintain level "flight." 

A propeller at the stern of each un- 
derwater hull is linked via Z-drive to a 
pair of Fuji-S.E.M.T. marine diesel 
engines of 4050 PS (metric horsepow- 
er) each at 1475 rpm. (By comparison, 
the U.S. Navy version uses two gas- 
turbine engines and a series of chain 


drives to bring the power down to the 
props.) 

Once aboard the vessel, my guide 
led me first to the passenger deck. En- 
tering the cabin felt like walking into 
a superwide jumbo jet. Fitted with air- 
line-type seats, the large one-level 
deck accommodates 446 passengers. 

We then moved on to the enclosed 
control cockpit, or bridge, at the head 
of a wide, open cargo deck above the 
passenger compartment. , 

On the bridge, Hayashi showed me 
the simple controls. There are two 
conventional throttles, as well as 
large toggles for trimming the under- 
water stabilizing fins and an eleva- 
tion control to set the exact depth for 
the submerged hulls. Normally, the 
craft draws 11 to 12 ft., but this can be 
adjusted depending on wave height. 
What's important is keeping the un- 
derside of the deck up high enough to 
avoid pounding waves. It's also impor- 
tant to keep the submerged hulls from 
breaking out of the water and pitching 
up and down. 


Versatile cat design 


While this first commercial use is as 
a high-speed, deep-water ferry, the 
submerged-catamaran design offers 
many other possibilities. Hayashi told 
me that North Sea oil-rig operators 
were interested in the boat for shore 
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support operations now being sup- 
plied by helicopter and slow conven- 
tional ocean boats. 

The wide deck space and shallow 
draft of the design also make it attrac- 
tive as a container ship and as a heli- 
copter platform for navy and offshore 
patrol work. And the stability that the 
widely spaced hulls provide makes it 
ideal for an offshore work vessel. 
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High-riding cata- 
maran speeds on 
submerged floats 
that give a smooth 
ride even in rough 
weather. The 
ocean-going ferry 
carries Japanese 
tourists between 
island resorts. Gi- 
ant faired exhaust 
stacks at midsta- 
поп rise high 
above the top deck, 
keeping diesel 
fumes well clear of 
the huge, enclosed 
passenger lounge 
on the main deck. 


Finally, the Mesa 80 concept is an 
obvious head-on competitor to the 
hovercraft and hydrofoil, both of 
which go faster than the submerged 
catamaran, but both of which are con- 
siderably more expensive to make and 
operate. 

Starting service this year, the semi- 
submerged cat is opening exciting 
new horizons for seagoing vessels. Gs] 


Drydocked prototype, the Marine Ace, was the smaller test ves- 
sel built before Mesa 80. To refine its unique, semi-submerged 
catamaran design, Mitsui Co. first built a number of smaller mod- 
els, including a 2.75-meter (nine foot) craft. These powered craft 
were wind-tunnel-tested and monitored in wave tanks before 
being proved on open waters. 


Massive passenger cabin, designed like a superwide-body jet, 
seats 20 across and has four aisles running fore and aft. Without 
the cabin, the Mesa 80's broad deck could serve as a helicopter 
landing pad, container cargo hold, or offshore work platform. 
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6-foot | 
projection TV 


you build from a kit 


A bright, sharp picture, 
eight times larger than 
normal, makes TV viewing 
a new experience 


By BILL HAWKINS 
PHOTOS BY JOHN KEATING 


My family and I used to simply watch 
television; now that I have built 
Heath's new big-screen projection TV 
system we get involved in it. Heath's 
kit-built giant, six-foot-diagonal pic- 
ture turns normal TV viewing into a 
night at the movies. 

At $2195, it's not one of those low- 
budget projector kits that have been 
around for years. It doesn't produce a 
low-budget picture, either. Image 
quality is excellent. Sharp, colorful, 
evenly bright pictures make it compa- 
rable (to my eye) to the most expen- 
sive projector models. 

Be forewarned, however, that this is 
not the usual home "appliance." As I 
found out, it not only changed my fam- 
ilys TV viewing habits, but changed 
the interior of my home, as well. 


The kit 


One look at the four huge boxes of 
parts you start with will tell you that 
the GR 4000 is not a simple bolt-the- 
lens-to-the- TV kit. It's a complete pro- 
jector system that uses three projector 
tubes (one for each color) that focus 
their images through a refractive lens 
‘to the distant screen [See "Giant- 
Screen TV," PS, May '79]. 

The two benefits of producing a gi- 
ant image this way are brightness 
(there is no shadow mask to keep the 
colors separated, as is needed in a con- 
ventional  all-colors-in-one picture 
tube) and sharpness (since the three 
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colors are mixed—converged—right at 
the screen). The 4000 system en- 
hances the picture even more by using 
a very fast lens (f/1) for more bright- 
ness and a high bandwidth receiver 
(4.08 MHz) for better resolution. The 
result is a great picture—and a kit 
you ll never forget. 

The GR 4000 is a typical Heathkit; 
if you can read, you can build it. The 
instruction book is that good. The crit- 
ical items—projection-tube bulkhead, 
high-voltage power supply, and tun- 
ers—are preassembled. All you do is 
mount them in place and solder the 
connecting wires. 

For the rest, however, get ready to 
spend some time. It took me 66 hours 
to complete the unit and another 15 to 
set up the screen and align the cir- 
cuitry. 

Most of the components are 
mounted on individual circuit boards. 
Then each board is tested (using a me- 
ter supplied in kit form) and inserted 
into the main chassis (see photos). 
You also perform some initial voltage 
tests on the unit, and if anything isn't 
quite right, you can go into another 
handbook, "In Case of Difficulty," to 
narrow down potential problems. 

When I first turned on the projector 
I saw absolutely nothing on the 
screen. The first hour of setting up the 
system is hardest on the nerves, since 
you don't know whether to expect the 
"Movie of the Week"—or smoke. Soon, 
however, I had worked my way up 
from a poor, all-green picture to a fair 
multicolored one. The next step, and 
one that would take me another eight 
hours, is convergence. 

Since each projector tube emits its 
own single-color image on the screen 
(red, blue, or green), all three images 
must coincide precisely for the colors 
to mix and form the proper color being 


broadcast. To help you converge the 
picture properly, the projector has a 
built-in crosshatch generator. Flip a 
switch on the front panel and a series 
of horizontal and vertical lines ap- 
pears on the screen. The instructions 
then take you through a number of 
steps you perform over and over until 
the lines become as white as possible. 
You can't get them perfect, but the 
more persistent you are, the sharper 
the picture will be when you finish. 
Suggestion: Do it a couple of times to 
get used to the controls, but don't be 


fussy at first. Let the set "break in" for 


a few days, then get down to business. 
I noticed some big changes after 
break-in and had to do it all over 


again. 
Not just a TV 
I found out quickly that the GR 


4000 is not just another appliance in 
my home—its size and required place- 
ment (seven feet from the front of the 
screen) mean you must plan for it. The 
box is on casters, so you can roll it out 
of the way when not in use, but it's not 
the kind of thing you can hide in a 
corner. For that reason, I decided to 
use it as a permanent piece of furni- 
ture in the room and arrange tables, 
chairs, and lighting to work with the 
projector and screen. 

Wiring is a problem; AC power, the 
antenna cable, and VCR connections 
could become a hazard if just laid 
loosely on the floor in a dimly lit room. 
To solve that problem, I installed a 
connector panel in the floor and wired 
everything from the basement. The 
connector approach is a good idea, too, 
if you decide to roll the projector out of 
the way routinely. Just unplug and 
stow. 

Selecting the right place for the 

| Continued 


Sharp, colorful, evenly bright, six-foot- 
diagonal picture makes TV watching a 
new experience. The 45-by-60-inch 
screen hangs on the wall, supported by 
steel brackets. The image is projected 
onto the screen by three separate pro- 
jector tubes—for red, blue, and green 
colors—from about seven feet away. 
Connectors, at the rear of the projector, 
allow you to use a VCR with the system 
at the flip of a switch. The walnut cabi- 
net flips back and off to expose circuitry. 
The top and back chassis are hinged for 
additional access to the bottom of the 
projector containing the high-voltage 
power supply. The projector is on cast- 
ers, so it may be rolled out of the way 
when not in use. But because of its size 
(16 by 32 by 28 inches), the author 
chose to make it permanent and rear- 
ranged his furniture around it. 
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Control panel is standard except for top row: VCR switch lets you 
play tapes (composite video) through the system; the crosshatch 
and setup controls allow convergence "touch up." 


Main chassis is wired from the rear and supports most of the 
circuit boards. Each board merely plugs in after assembly and 
resistance tests. Board alignment time: about an hour. 


screen is as important to the picture 
quality as soldering the right wires. 
The screen acts like a mirror, so it 
must be placed where lighting and 
sunlit windows don't get into the 
viewing angle. Normally, it hangs on 
a wall. Àn optional stand is available 
($80); however, that would take up 
more floor space. 

The screen is angled for maximum 
return light to a seated audience (bet- 
ter than 25 footlamberts of light re- 
turned to the rear of the projector) 
within a cone of about 15 degrees left 
and right of the center line. In other 
words, the closer you sit to the projec- 
tor, the brighter the picture you see. 
And the farther behind the projector 
you are, the greater the viewing area. 
So, if possible, select a room and wall 
with the greatest depth to install the 
system. 

The brightness level of the screen is 
high enough so you can watch TV in a 
well-lit room. Once you get down to 
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serious viewing, however, you'll find 
yourself switching off the lights. I in- 
stalled dimmers on all the room 
lights, and I bring them down a good 
75 percent of full brightness. I find 
this much easier on the eyes than the 
strong contrast I got when trying to 
watch the screen in a totally dark 
room. 

The aluminized screen is covered 
with a plastic surface (unlike other 
earlier screens), so it's easy to clean, 
won't oxidize, and you can breathe a 
little easier with kids that like to 
touch everything. 

Besides picture quality, Heath has 
concentrated on the projector's audio 
as well А six-by-nine-inch oval 
speaker, driven by a five-watt ampli- 
fier, is mounted just below the lenses 
and also faces the screen. Result: Good 
audio response and sound that seems 
to be coming from the screen itself. 
The projector also has a hi-fi audio 
output jack. If you have your hi-fi in 


Convergence board mounts on top chassis. Each control sets 
position of color images on screen. Each time you go through the 
procedure, the picture becomes sharper. 
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ers plate when in use; rug flap folds back, covering plate when 
not in use. Separate AC connector must meet local codes. 


the same room as the projector, you 
can couple the two for excellent sound 
reproduction. 


New viewing habits 

When you add together the giant- 
screen picture, high-fidelity sound, 
and the general "movie house” feeling 
you get with this kit, you come out 
with something much more than just 
a TV set. It has affected my family’s 
entire viewing habits. No, routine 
shows don't get any better, so we don't 
watch any more TV than usual. But 
we now plan our evenings if a good 
movie or special event is on (the 
Olympics, for example, were great). 
We also plan our evenings at the the- 
ater, thanks to Wometco over-the-air 
pay TV and our VCR. The GR 4000 
has become our home-entertainment 
center, not just our home TV. 

For more information, write to 
Heath Co., Benton Harbor, Mich. 
49022. Gs) 


Novel propulsion design 
boosts prop power 


By BEN KOCIVAR 


The fuel crunch has hit not only pri- 
vate pilots and commercial airlines, 
but the military, too. One problem for 
air-force planners: how to train pilots 
for high-performance jets while using 
as little fuel as possible. 

The answer may be found in a new 
German plane that uses an ingenious 
ducted-fan design to yield the vibra- 
tion-free handling of a pure jet, but at 
substantially lower cost. The Fan- 
trainer, made by Rhein-Flugzeugbau 
of München Gladbach, Germany, will 
cost about $500,000 and would pro- 
vide training for fighters, transports, 
and bombers costing $7-$30 million. 
And, claims the maker, it would con- 
sume only one-tenth as much fuel as 
the training plane the U.S. Air Force 
now uses. 


According to Hanno Fischer, design 
engineer for RFB: "The saving in 
training only three pilots will cover 
the purchase cost of one Fantrainer." 

The tandem two-seater has many 
similarities to RFB's private plane, 
the Fanliner, that I flew several years 
аро [PS, March ’77]. But production 
problems with the twin 150-hp Wan- 
kel engines prompted a shift to an 
American 420-hp Allison turbine. 
Future plans envision upping power 
further with a 1000-hp engine. 

Key features of the Fantrainer: 

9 Aring-shaped duct that fits close- 
ly around a seven-blade fan directly 
behind the cockpit and wings. 

è Slightly swept-forward wings of 
glass-fiber structure and skin. 

€ A metal keel structure to prevent 
serious damage in case of a wheels-up 
landing. 

€ [nterchangeability of elements, 
including wings and cockpit, to repro- 
duce the characteristics of a variety of 
more advanced aircraft. 


Secret of the increased performance 
is the ducted fan, whose blades reach 
within a fraction of an inch of the 
shroud. This minimizes blade-tip-vor- 
tex losses and provides about 36 per- 
cent increased thrust compared with 
the same-diameter conventional pro- 
peller. Another way to state it is that 
this ducted propulsion system can be 
60 percent smaller than an open pro- 
peller would be for the same thrust. 

Further improved aerodynamics 
comes from a movable leading-edge 
ring that moves back and forth at dif- 
ferent speeds and acts to improve air- 
flow much like the movable leading- 
edge slats on an airplane wing. This 
cuts the air drag and weight of con- 
ventional ducts, which are as long as 
they аге in diameter and are thick at | 
the leading edge. 

The German Luftwaffe will incorpo- 
rate the Fantrainer into its basic jet- 
training course, and the U.S. Air 
Force is also considering using the 
low-cost trainer. 


PS previews the 


'81 cars 
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K-body model was Chrysler's most persuasive argument for 
government loans. The Plymouth Reliant shown here is a twin 
to the Dodge Aries, and comes in two-door, four-door, and 
station-wagon types. They replace Volare/Aspen and are 
smaller and lighter, with a new four-cylinder engine and front- 
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wheel drive. Look for Chrysler to slug it out for compact-car 
dominance, with this car matched against GM's X-bodies. 
Similarities between the two makes are striking, and though 
technically they appear equal, the fresh appearance of the K- 
bodies could give Chrysler a solid piece of the market. 


Detroit's new models will be more 
fuel-stingy as engines and vehicles shrink 


By JIM DUNNE 


Look out, imports! Detroit is ready to put high-mpg cars on 
the road in massive numbers. U.S. auto makers have an 
impressive fleet of 1981 models on the way, designed to 
slow the growth of imports and appeal to the fuel-conscious 
buyer. 

The cars aimed most directly at the high-mileage im- 
ports are the subcompact Ford Escort/Mercury Lynx, 
Chrysler's slightly bigger Plymouth and Dodge K-models, 
and Chevrolet's new diesel Chevette. These models will be 
unveiled during the traditional new-car introduction peri- 
od. In May 1981, GM will introduce its new J-car line, suc- 
cessors to the Pontiac Sunbird and Chevrolet Monza. 

Detroit will bring out at least four new four-cylinder 
engines for 1981 and make a number of important techni- 
cal improvements in carry-over models. Here's what to 
look for from the Big Four: 

€ Ford: Escort/Lynx will get 30-40-mpg fuel economy in 
city/highway driving using new four-cylinder engines. 

€ Chrysler: Reliant/Aries, key to Chrysler's future, will 
compete with GM's X-cars and also have a new four-cylin- 
der engine. | 

€ GM: Low-price, personal-luxury coupes will get new 
skins and look longer and sleeker. A new four-cylinder 
engine will power the J-cars. Chevette will get a Japanese- 
made four-cylinder diesel. 

€ AMC: The Eaglet, built off the AMC Spirit chassis, 
will join the Eagle in the four-wheel-drive sedan lineup. 


Ford's Escort/Lynx 

This car answers the booming demand for a low-price, 
highly fuel-efficient basic car. Four body styles are 
planned: two-door hatchback, two-door sport coupe, four- 
door sedan, and four-door station wagon. The introduction 
will be strung out over six months, with the hatchback and 
station wagon ready first. 

With 1.3- and 1.6-liter engines, smaller than the 2.3- 
liter four in the Pinto and lighter by around 475 pounds, 
the new cars will be competitive with imported economy cars. 

Escort/Lynx features include a transverse engine, front 
drive, and hatchback rear opening. 

The engines are all new. They feature an aluminum 
head with cast-iron block. The different displacements re- 
sult from slightly different lengths of piston stroke. The 
combustion chamber is hemi-shaped. 

Continued 


Monte Carlo, Regal, and Grand Prix, it gets an extensive face 
lift, which will help keep this group among the top-selling 
models of all U.S.-built cars. Lines are smoother, and the cars 
have lower hoods—a longer look overall. 


Ford’s new subcompact comes in two versions for 1981, the 

Ford Escort and the Mercury Lynx. It's smaller than the Pinto/ 
Bobcat, which it replaces, and features the predictable front- 

wheel drive and four-cylinder engine. In addition to the two- 

and four-door sedans and station wagon, a sporty coupe will 
be offered. Highway fuel economy should top 40 mpg. 
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Buick features V6 engines in the Regal, including a turbo- 
charged version, and the trend will continue in 1981. Other 
fuel-economy advances will be better aerodynamics in the 
body shape and a lock-up transmission that will improve effi- 
ciency by as much as six percent at highway speeds. 
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How Ford Escort compares with the Pinto 
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179" 


Layout of Escort contrasts sharply with 
that of the older Pinto (in color). Escort's 


The 1.3-liter displacement is the 
smallest of any U.S.-made automobile 
engine. (The German-made Rabbit 
engine is 1.5 liters.) The iron block 
weighs a mere 68 pounds, while the 
complex aluminum head is about half 
that. 

Both manual and automatic trans- 
missions will be available. The car 
will nominally seat four passengers, 
though  rear-seat room will be 
cramped when compared with typical 
U.S. compacts. 

Ford's other big change will see 
Granada and Monarch discard their 
present body style and take on a mod- 
ified Fairmont body and chassis. The 
change means that Granada/Monarch 
will offer a station wagon for the first 
time. It is also a prelude to a major 
change in the Fairmont in 1982. Over- 
all styling of Granada/Monarch will 
continue the theme of a more expen- 
sive car than Fairmont/Zephyr. 


Chrysler's K-body cars 


If the Plymouth Reliant and Dodge 
Aries become as popular as GM's X- 
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WATER PUMP FUEL PUMP 
Four-cylinder engine for Chrysler K-body 
cars has a 2.2-liter displacement. It has an 
iron block and aluminum head with an 
overhead camshaft. 


front drive train leaves more room tor 
passengers and luggage. . 


cars, the financially plagued company 
will have a bonanza in 1981. The K- 
body is close to the X-body in size, con- 
cept, and fuel economy. Front-wheel 
drive will make for a smaller package 
than the Volare/Aspen on the outside, 
but with virtually the same passenger 
space inside. (For technical details, 
see PS, April.) The K-body will 
come in three styles—two- and four- 
door sedans and four-door wagon. The 
similarity in styling between the K- 
models and Buick's highly successful 
Skylark is striking. The K-body's 
99.6-inch wheelbase is five inches 
shorter than the X-body’s, but overall 
length is about equal. That proportion 
makes for a longer hood and deck line, 
but more upright overall styling. 

A new 22.liter, four-cylinder en- 
gine powers the  Reliant/Aries, 
Chrysler's first four in more than 40 
years. As an option, a 2.8-liter four 
built by Mitsubishi will be offered to 
buyers who want more performance or 
pulling ability. Fuel economy is ex- 
pected to be in the 25-35-mpg range 
for city/highway driving. 

A revamped Imperial will be the 
new flagship of the Chrysler lineup. 
It's a luxury coupe, built on the same 
112.7-inch wheelbase as the Cordoba. 
Chrysler board chairman Lee A. Ia- 
cocca took special interest in the Im- 
perial project over a year ago and is 
determined to make it one of the most 
appealing of the small group of high- 
price, personal-luxury cars. 

"We think buyers want comfort and 
good gas mileage, but they also want 
to have something pretty luxurious. 
We think we've got that kind of a car," 
says Iacocca. Extra features might in- 
clude pickup and delivery when main- 
tenance or repairs are needed, with a 
substitute car furnished while the Im- 
perial is in the shop. 


The GM campaign 


Buyer tastes change quickly, and 
sometimes even GM gets caught lean- 
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ing the wrong way in making styling 
changes. That's the situation with the 
1981 personal luxury cars: Monte 
Carlo, Grand Prix, Cutlass Supreme, 
and Regal. Two years ago, when these 
models were introduced in a smaller 
size, GM brass felt that they looked 
too small. Plans for making them look 
bigger were quickly put into effect. So 
the 1981 models will look longer, wid- 
er, and heavier, thanks mainly to a 
rounding of sheet-metal surfaces, 
though the actual differences will be 
fractional. In the meantime, buyers 
are turned on to smaller cars, so that 
now the bigger look may be counter- 
productive. 

A major engineering change at GM 
is the new four-speed overdrive auto- 
matic transmission that will be of- 
fered in the 200 size; it fits most 
small V8's and all rear-drive cars 
equipped with six-cylinder engines. 
The new transmission is similar to 
Ford's AOD and will improve high- 
way fuel economy by three mpg or 
more in most cars. 

Chevrolets Chevette will get an 
Isuzu 1.8-liter four-cylinder diesel op- 
tion for '81 sometime after production 
startup. It should make the subcom- 
pact one of the highest-mpg cars sold 
in the U.S. 

GM's biggest blast will come at mid- 
model year when the replacements for 
the Monza and Sunbird go on sale. 
Styling of these sporty subcompacts 
leans strongly to the BMW line, but 
these two will match the fuel economy 
of the Chevette. Front drive will be a 
top feature, so look for lots of borrow- 
ing from the X-car lines for functional 
parts. Four models are planned: two- 
and four-door notchbacks, three- 
door sport coupe, and four-door wagon. 

We see a lot of changes toward more 
fuel-efficient cars, but it is still star- 
tling to note that Cadillac will have a 
six-cylinder engine in the 1981 de 
Ville line. It's the first Cadillac six in 
history, and the same 4.1-liter, 252- 
cu.-in. V6 that Buick uses in the Elec- 
tra. With the switch, Cadillac will im- 
prove city fuel economy by two mpg, 
and, with the overdrive transmission, 
highway economy even more. 


AMC's Eaglet 

In the midst of a switch to foreign 
car production, AMC will have mini- 
mal changes in its remaining two se- 
dan lines, Spirit and Concord. A Spirit 
version of the four-wheel-drive Ea- 
gle—tentatively called — Eaglet—is 
ready for 1981, but, essentially, the 
company will go with what it had in 
1980. An interesting possibility is a 
hookup of the 151-cu.-in., four-cylin- 
der engine in the Eaglet, which would 
give that car fuel-economy efficiency 
that the Eagle can't touch. B 


PS tests two new 


outboard 


sleerers 


Even with hands off, the SyTen-steered 
boat stays on course in a tight turn. The 
hydraulic system's push-push steering 
kept engine/prop torque from turning the 
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Compact hydraulic system, shown above 
installed in PS test boat, requires no more 
room on the transom than most mechan- 
ical systems. The entire cylinder assembly 
mounts out of the way, just behind the 
electric shift and throttle cables. Installa- 
tion requires only basic tools, and can be 
done by most do-it-yourselfers. 
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steering wheel. Regardless of the boat's 
speed or heading, the author found, the 
engine wouldn't alter course even slightly 
without wheel guidance. 


By BOB STEARNS 


Cruising along in peaceful Biscayne 
Bay I swung the wheel hard to port, 
putting my 18-ft. center console into a 
tight turn. This would be a good trial 
for the new hydraulic outboard steer- 
er I was testing. Coming out of the 
turn, I braced myself for the usual 
wheel fight needed to wrestle the 75- 
hp. engine back on a straight course. 
But there was no fight. The wheel re- 
sponded smoothly to my touch, with- 
out any engine-caused torque. 
Effortless steering is characteristic 
of the new SyTen hydraulic outboard 
steering system from Teleflex Inc. 
(155 S. Limerick Rd., Limerick, Pa. 
19468). Steering is also easy with an- 
other system I tested—OMC’s new 
auxiliary outboard steerer. 


Effective arrangement 


In my opinion, the compact, well- 
engineered design of the SyTen sys- 
tem makes it a significant step for- 
ward in hydraulic outboard steering. 
Unlike systems T've tried in the past, 
the SyTen has no bulky external fluid 
reservoir. The one quart of hydraulic 
fluid needed to operate the system is 
entirely contained within its three 
components: the helm-mounted pump 
housing, the steering cylinder, and 
the connecting hoses. 

The SyTen steers with a "push- 
push" action, instead of the "push- 
pull" steering method used by me- 
chanical steering systems. The helm 
unit contains six miniature pumps. 
Turn the wheel, and the pumps force 
hydraulic fluid into either the right or 
left connecting hose, thus pushing flu- 
id into the proper end of the transom- 
mounted steering cylinder. 
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Snapped into a retaining clip bolted to the 
small motor, OMC's auxiliary steerer 
stows smartly out of the way when not 
needed. Installing the OMC steerer kit 
takes under an hour. 


k 


Quick-release adapter (inset, left) links 

OMC's auxiliary steerer to the bigger en- 

gine's control cable. The tie bar connects 

to the auxiliary motor by means of a 

bracket bolted into existing holes. Rough- 

ly wedge-shape on its upper right side, 
the bracket braces the tiller in place, pre- 

venting it from flopping over and getting 

jammed against the transom. 
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CVT 


— The no-shift Transmission 


A “beaded” belt moves on 
pulleys for continuously 
variable transmission 


By DAVID SCOTT 


TILBURG, HOLLAND 
"Just push on the accelerator," said 
Seian van der Veen from the passen- 
ger seat. “You'll feel the difference.” I 
eased the pedal down, the engine note 
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rose above its idle purr, and the car 
rolled off smoothly. Everything nor- 
mal. But as I pressed harder, acceler- 
ating to 30 mph, I sensed two oddities: 
The tachometer showed engine speed 
stayed at around 3000 rpm, and there 
were no transmission shifts. 

The front-drive Fiat Strada I was 
driving in Tilburg has a CVT (contin- 
uously variable transmission) that 
could be a real breakthrough in fuel 
economy, compactness, and manufac- 


turing cost. It has no gears. This is a 
belt-drive Transmatic developed in 
Holland by van Doorne's Transmissie, 
where van der Veen is the project 
chief. 

"With no gears to change," he ex- 
plained, "it gives a wide and stepless 
ratio spread. That enables the engine 
to run at almost constant revs near its 
point of maximum efficiency, regard- 
less of load or the driver's power de- 
mand. Gas consumption is thus lower 


and there is no power-robbing torque 
converter." 

The working principle is not new. 
Belt transmissions have been used for 
industrial drives for years. "But they 
have limitations in torque capacity, 
efficiency, and overall performance," 
van der Veen explained. The answer 
was a steel belt, and a most unusual 
concept. 

Belt drives normally rely on tension 
to transmit energy between pulleys. 
This one doesn't pull, it pushes, for 
greater no-slip torque capacity. 

In its basic form, the belt is an end- 
less string of thin, wedge-shaped 
blocks running loosely on a laminated 
steel loop, like beads on a necklace. 
But the blocks—not the loop—trans- 
mit the engine torque. They're held in 
a rigid stack by the loop, and push 
each other along to transmit power. 
The loop is laminated from 10 concen- 
tric bands of steel, each a mere 0.2 mm 
thick. This way-out belt design com- 
bines strength with flexibility, like 
multistrand wire cable. Total thick- 
ness of the pack is about two mm. 
When traveling between the pulleys, 
the loop moves slightly slower than 
the train of blocks. Moreover, the indi- 
vidual bands themselves circulate at 
slightly different speeds. 

The ratio is altered by hydraulically 
widening one pulley and simulta- 
neously narrowing the other to match 
the fixed belt length (see drawing). 
With stepless changes, the ratio is 
now 4:1, wider than most manual 
gearboxes. This will be increased to 
5:1 on production transmissions for 
greater economy benefits. There are 
no gears other than one epicyclic set 
for reverse. A simple hydraulic con- 
trol box has only two valves. 

Durability? “Many of the 100 test 
cars with prototype transmissions 
have covered 100,000 miles without 
any failures,” van der Veen told me. 


Back on the road 


I stamped on the throttle pedal. The 
engine revs momentarily shot up to 
4800 rpm, then dropped to 4500. In 
the same instant, the car bounded 
ahead as the Transmatic slid into a 
lower ratio. There was not a hint of 
kickdown jerk. : 

At 60 mph I eased up on the pedal 
and the revs smoothly fell to 3500. 
The pulleys were slowly shifting back 
to "high." With no forward gears, the 
transmission is completely silent. 

"Now try the engine braking," van 
der Veen said. I lifted my foot, flipped 
the gear lever to one side, and the car 
slowed rapidly to the tune of a revved- 
up engine. The down-change was gen- 
tle and noiseless. 

Low losses in the Transmatic con- 
tribute to the fuel-saving benefits. 


RATIO-CONTROL VALVE 


MECHANICAL FEEDBACK SENSOR 


HYDRAULIC 
CYLINDERS 
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MAIN PRESSURE: 
CONTROL VALVE 


Ratio changes by varying pulley diame- 
ters. Sliding pulley cones act as a piston in 
a hydraulic cylinder. Cylinder pressure de- 
pends on: ratio in operation, sensed by 
feeler on primary pulley cone; engine 
speed, detected by pitot tube immersed in 
rotating oil-filled trough; throttle, deter- 
mined by cam on accelerator shaft. At 
rest, primary pulley contracts as shown 


SECONDARY 
PISTON/CYLINDER 
UNIT 


for minimum diameter—secondary pulley 
is fully expanded. When engine-driven 
pump starts, oil feeds to secondary pulley 
cylinder, clamping belt to torque level de- 
termined by main valve. As speed in- 
creases, ratio-control valve eases open 
primary pulley, secondary pulley closes. 
Belt position on each pulley changes— 
changing the ratio between them. 


Belt being held was used in Fiat Strada. 
Beaded construction allows it to fit pulley 


“Consumption now is the same as 
with a five-speed manual box,” said a 
smiling van der Veen, “and up to 20 
percent better than existing automat- 
ics. And widening the ratio span to 5:1 
with larger pulleys will better that.” 

The Transmatic has some strong 
backers, and may be in car showrooms 
around the world in two years. Borg- 
Warner linked up with the Dutch 
company in 1978, and will help build 
and assemble these revolutionary au- 


radius as small as 30.5 mm. Larger rear 
belt is for medium-weight trucks. 


tomatics in its British factories. The 
first production versions could be 
ready for the '82 model year. 

Fiat is a third partner in the new 
group, and has contributed develop- 
ment know-how from experience with 
its own similar CVT's. It is expected to 
be the first major user of the transmis- 
sion. The 100 prototypes van der Veen 
has installed have gone into models 
from Ford and Renault—also likely 
customers—as well as Fiats. Gs] 
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Now theyre running on 
propane or gasoline in 


duai-fuel 


motor homes 


Cheaper LP fuel helps beat 
the skyrocketing cost of 
gasoline for RV owners 


By HERBERT SHULDINER 
PHOTOGRAPHS BY GREG SHARKO 


I was cruising along a Long Island, 
N.Y., highway in a new Midas 26-foot 
motor home when I leaned over and 
flipped a switch to shut off the gaso- 
line supply. In a moment, the engine 
began to sputter, so I flipped the 
switch to feed fuel to the engine 
again—but now it was running on pro- 
pane instead of gasoline. What's more, 
the fuel cost dropped significantly, be- 
cause propane is cheaper than gaso- 
line—as much as 35 to 40 percent less 
in some parts of the country. 

The Midas motor home is one of a 
growing fleet of recreational vehicles 
that now have dual-fuel capability. 
RV makers are rushing to equip some 
of their big motor homes with special 
hardware that gives drivers the op- 
tion of running with the cheaper pro- 
pane when it's available, or on stan- 
dard gasoline when it's not. 

I recently had an opportunity to test 
the dual-fuel Midas and a similarly 
equipped Winnebago 26-foot Chief- 
tain motor home. I wanted to check 
out the convenience, economy, and 
performance of this type of RV. With 
Associate Automotive Editor Ed Ja- 
cobs driving, we ran acceleration and 
noise tests on both gasoline and pro- 
pane modes. I also did some general 
highway cruising running on both 
fuels. Here's what we found out. 

Its surprisingly easy to use the 
dual-fuel systems. A simple dash- 
board toggle switch or knob controls 
fuel selection. You merely turn the 
knob or flip the switch, wait until the 
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Same propane tank fuels engine, furnace, 
water heater, range, and oven in motor 
homes. Winnebago's 20-gallon tank is 
shown here; an optional 35-gallon tank is 
available. The Midas we tested had a 42- 


engine sputters (signifying that resid- 
ual fuel has been burned), then switch 
to the second fuel. You can do it while 
cruising or standing still. The Midas’ 
switching system seemed easier to 
use, but Winnebago's wasn't really 
difficult. 

My major impression is that there's 
no visual or audible difference wheth- 
er driving on gasoline or on propane. 
The engine sounds the same. And 
sound-level meter readings failed to 
reveal any significant noise differ- 
ences. There are no noticeable differ- 
ences in odor (except for one instance 
when we got a whiff of propane while 
switching modes in the Winnebago). 

There were numerous backfires, 
however, in running the motor homes 
when we were switching fuels. Tom 
Godburn, a Midas engineer who ac- 


gallon tank. A bigger tank suits motor- 
home-engine fuel needs, especially if 
you're using lots of propane for heating 
and cooking. Remember that propane gives 
poorer fuel economy than gasoline. 


companied us on the tests, says the 
backfires occur when gasoline isn't 
burned off completely while switching 
fuel modes. One backfire blew out the 
side of the Winnebago's Carter Ther- 
moQuad carburetor. We retested the 
same vehicle after the carburetor was 
replaced and the problem didn't occur 
again. Winnebago says it is no longer 
using carbs with plastic walls. New 
steel carburetors should withstand 
any possible damage from backfire 
pressure, it claims. And the Midas, 
which had a steel carb, suffered no 
damage despite several backfires. 

We found that propane performance 
was significantly slower in timed ac- 
celeration runs. The Winnebago, pow- 
ered by a Dodge 440-cu.-in. V8, aver- 
aged 24.2 seconds from a standing 


[Continued on page 156] 


Dual-fueled motor homes from Winnebago (left) and Midas can 
reduce fuel costs by 30 percent if run exclusively on propane. 
Midas is built on a Chevrolet chassis; Winnebago is built on a 


Dual-fuel system in Winnebago tested by PS is made by Vialle 
and uses a Carter ThermoQuad carburetor. The propane mixer 
mounted inside the air cleaner (top) receives vaporized gas from 
a converter that changes liquid LP into a gas. Then the fuel is fed 
in a conventional way to the carburetor. Lowest knob (bottom) is 
fuel-mode selector. Gauge next to it gives LP level. 
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Dodge platform. Both chassis makers extend the same warranty 
on engines that are used for propane service asthey do for exclu- 
sively gasoline-fueled power plants. 
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Midas propane/gasoline system is made by Marvel-Schebler/Til- 
lotson Div. of Borg-Warner, and uses a Century Acu Carb. Cen- 
tury mixer (top) has two doors on top that provide a built-in 
backfire relief—a feature Winnebago's system lacks. Bottom 
photo shows toggle-switch fuel-mode selector in Midas. We 
found it easier to use than Winnebago's knob selector. 
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New compact 


bench tools 


do big jobs in small shops 


These versatile small tools 
come at reasonable prices 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


Today's homeowner is caught in a real 
squeeze. The cost of labor for home im- 
provements and repairs keeps going 
up, while the supply of capable profes- 
sionals willing to do the work when 
you need it done keeps going down. 
The logical solution is to do the work 
yourself. But today many of us neither 
can afford the stationary power tools 
we need to do the work nor have the 
space for a full-time shop to house 
those tools. 

The result is a new trend in power 
tools: the birth of the compact, or 
"bench-top," stationary power tool. 
These tools are small and light 
enough to be stored out of the way be- 
tween jobs; yet each is self-contained 
with its own built-in motor so you can 
whisk it out of storage, put it on your 
bench, and start working whenever 
necessary—all in a matter of sec- 
onds. 

And though bench-top tools are a 
new idea, they are already made in a 
variety of types including table saws, 
band saws, drill presses, and sander/ 
grinders. 

For the past few months I've been 
putting samples of these tools through 
their paces in my shop, comparing 
them to one another and to the full- 
size tools l've become accustomed to 
over the years. How do they rate? As 
you might expect, they can't match 
the capacity or working speed of my 
ae ! full-size power tools. Still, they all do 

a ан | иш a fine job within their limits. And 
Bench-top power tools are lightweight convenient to set up, yet small enough some of them will do things my bigger 
and completely self-contained. They are to store out of the way between jobs. tools can't do. 
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Rockwell Model 8 and Sears Craftsman 
74-in. saws (above) will both cut accu- 
rately if properly set up. They are very ca- 
pable when cutting one- and two-inch 
nominal lumber, but can't handle full 
sheets of plywood unless fitted with 
homemade table extensions. Rockwell 
has a slight edge in capacity over the 
Craftsman, but both will cut through two- 
inch lumber at 45 degrees (above right). 
Miter gauges are second-rate, with no 


TABLE SAWS 


The table saw is the basic power tool in 
any shop. If you buy one,.you want to 
know it can handle any job you throw at it. 
These two little saws, the Rockwell Model 
8 and the Sears Craftsman 7 '5-in. Motor- 
ized Table Saw, should fit the bill for most 
home use. 

The Rockwell gets the nod for capacity. 
Its eight-inch blade can cut a maximum 
thickness of two inches. That's a bit over a 
quarter inch more than the 7'-in. Crafts- 
man blade can handle. Still, even the 
Craftsman can cut through two-inch nom- 
inal lumber with its blade cranked over to 
45 degrees; so both are big enough to 
cope with the woods and cuts commonly 
encountered in the home shop. 

The Sears saw has an eight-amp motor 
that runs at 3450 rpm, while the Rock- 
well's motor is rated at 9.5 amps and turns 
over at 5300 rpm. In addition, the Rock- 
well is heavier and seems more substan- 
tially made. For these reasons | expected 


stops at 90 degrees and a loose fit in the 
table slots. Rockwell Model 8 has a unique 
quick-release tilt adjustment (right). Loos- 
en the knob at the top, then slide the hand- 
wheel assembly to the desired degree 
marking and relock top knob. Safety 
switches are found on both saws, a real 
virtue if you have kids in the house. Rock- 
well switch can take a padlock; Sears 
switch is inoperable if a part is removed. 
Prices: Rockwell $165; Sears $130. 


itto cut faster and more smoothly than the 
Craftsman. 

In practice, however, both saws cut at 
about the same rate. And surprisingly, the 
Craftsman produced much smoother 
cuts. The Rockwell's roughness had me 
puzzled for a while, but | finally located the 
problem. The blade arbor has a certain 
amount of end-to-end play. This lets the 
blade wander slightly from side to side, 
while the blade on the Craftsman tracks 
straight and true. 

There are other differences between the 
two saws. Both have the usual hand- 
wheels for raising, lowering, and tilting 
the blade. But the Rockwell has a second 
means oftilting the blade that is very slick. 
You can loosen the tilt-lock knob and then 
simply slide the handwheel assembly to 
achieve the desired tilt. This arrangement 
lets you vary the cutting angle from 90 to 
45 degrees or back in about five seconds. 
That sure beats cranking a handwheel for 
20 seconds. 

Both saws feature similar rip fences. To 
set them you slide them into position, 


then carefully press the fence clamp 
against the front edge of the table to as- 
sure proper alignment. Only then can you 
tighten the locking knob. While this is not 
as fast or as easy asthe self-aligning fence 
on a full-size table saw, it will allow for 
straight, precise cuts if you work by the 
numbers. 

| can't say the same for the miter 
gauges. Both fit so loosely in their slots on 
the table that cuts can be off as much as a 
few degrees. If you want to do accurate 
work with either miter gauge, you should 
peen its guide bar on an anvil to spread it 
until it's wide enough to fill its slot without 
side play. 

Overall, which is my favorite saw? For 
in-home bench-top use | would pick the 
Craftsman. It's lighter, cuts more smooth- 
ly, and makes much less noise than the 
Rockwell. If | needed a portable table saw 
for more ambitious construction work, I'd 
lean toward the Rockwell for its greater 
capacity and power. For use in most home 
shops, however, either one of these saws 
would make a fine choice. 


BAND SAWS 


The band saw is one of my favorite power 
tools. Of course, it's great for cutting 
curves, but | also use my full-size band 
saw for a lot of other work. That's why | 
was particularly pleased to have a chance 
to put a pair of compacts to work in my 
shop. | tested the Edison 10-in. band saw 
and the Austrian-made Emco BS-2. 


Right off | was impressed by the fact 
that both these saws can do things my 
full-size saw can't. The Edison has a vari- 
able speed control and the Emco a three- 
speed belt drive; so both can cut metal 
when fitted with the proper blade. My full- 
size saw requires about 50 bucks' worth of 
optional speed-reducing hardware to do 
the same job. 

Another nicety: Both band saws have a 
slot in the table that takes a miter gauge 


and lets you cut miters and right angles 
accurately, and the Edison has a second 
slot, at right angles to the first, that lets 
you use the miter gauge as a rip fence as 
well. 

How do the two saws compare? The 
Emco is clearly of higher overall quality. It 
has more power (five vs. three amps), 
greater throat depth (14.3 vs. 10 inches), 
and greater maximum thickness capacity 

Continued 
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Emco BS-2 and Edison 10-in. band saws 
(left and right, above) both have three- 
wheel design, giving relatively deep 
throats for such small saws. The Emco, 
sold by Brookstone for $495, is the better 


saw, but the Edison is a much better value 


(5.7 vs. four inches). The Emco has a larg- 
er table and high-quality blade guides 
with a ball-bearing guide roller. Large 
thumbscrews adjust the guides and roller. 
Edison's blade guides suffer in compari- 
son. A simple metal plate rather than a 
bearing backs up the blade and adjust- 
ment requires a screwdriver. 

On the other hand, the Edison performs 
almost as well as the Emco. It is slightly 
smoother under no load and cuts at about 


DRILL PRESSES 


The main job of a drill press is to bore 
holes accurately and cleanly. The best of 
the three | tested is the little Japanese- 
made Amini. Unfortunately, this tool is 
too small to handle a full range of work- 
shop chores. While it is perfect for model- 
making and precision metalwork, it bogs 
down when the going gets heavy. | found | 
could stall its motor using finger pressure 
on the chuck when drilling through wood. 
This limited capacity, plus a relatively 
high price, rules the Amini out of conten- 
tion for general shop use. 

That leaves the Rockwell Model 10 and 
the Sears Craftsman %%-in. Portable, and 
you can't go wrong with either one. Both 
have almost identical features and work 
capacities, and both will handle the same 
jobs with equal aplomb. But they certainly 
go about things in different ways. 


Rockwell and Craftsman drill presses (left 
and right) are more appropriate for most 
shop work than the smaller Amini (cen- 
ter), sold by the Fine Tool Shop (Carriage 
Hill Rd., Westport, Conn. 06880) for $150. 
The Rockwell sells for $125, and the Sears 
for $68.50. All three presses have quality 
geared chucks and variable speeds. 
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at $150. Both have variable speeds and 
cut metal without difficulty. Edison band 
saw has a slot in the table running at right 
angles to the blade that lets you use the 
miter gauge as a ripping fence (above 
right). A screw through the miter-gauge 


the same rate and with the same degree of 
accuracy. It's lighter and easier to carry 
and store, and is far less expensive. | 
doubt it would hold up as long as the 
Emco under heavy use, but for occasional 
use at home it is a better buy. 

Both saws can take wood- and metal- 
cutting blades up to about 3% in. wide. Nei- 
ther manufacturer offers a skip-tooth 
blade—the fastest-cutting wood blade— 
but you could easily get a skip-tooth made 


blade into the table locks your setting. Edi- 
son changes speeds by means of a dial on 
the housing (lower right); with the Emco 
you must remove housing cover and shift 
a belt from one pulley to another to 
change speed. 


up at any saw shop. А skip-tooth blade is a 
definite asset if you do much resawing 
or work with wood over an inch thick. 

One last note: If the band saw is a new 
tool to you and seems a bit scary to use, 
you'll be glad to know that both of these 
tools come with good instruction manu- 
als. They help you to understand the 
workings of the saws, tell you how to set 
them up properly, and how to use them 
safely and effectively. 


SANDERS 


Most of the tools l've discussed so far 
have been roughly equivalent to one an- 
other, but with these sander/grinders you 
have a wider range of choices. The Dre- 
mel is clearly the lightweight: fine for del- 
icate work or model-making, but under- 
powered for serious shop work. It has 
only a two-amp motor. If you want a com- 
pact grinder with lots of guts, you'll have 
to choose between the Rockwell and the 
Sears. 

In terms of power, the Rockwell has the 
edge. | could not stall this tool even by 
forcing a block of oak against its speeding 
belt. The same treatment will bring the 
Sears sander to a reluctant halt. The Rock- 
well also has an assortment of different 
platens to back up its belt, including some 
half-round types good for sanding con- 
cave surfaces. 

The Sears tool costs about $50 more 
than the Rockwell, takes up more space 
and weighs considerably more. On the 
plus side, it is much quieter, takes an ac- 
cessory disc sander, and will do inside 
sanding without the need for add-ons (the 
Rockwell requires an idler assembly). 

No matter which tool you pick, you'll 
discover it has a very useful combination 
of power plus the ability to do fine work. | 
especially like these tools for sharpening. 
By grinding my plane irons, chisels, and 
gouges on the one-inch belt, | get good 
control and rarely overheat an edge. A 
simple wooden guide | devised helps me 
get the grinding angles that | want (see 
photo). 

If pressed for my favorite between the 
two models, l'd say take the Sears if you 
want disc-sanding capabilities; other- 
wise, buy the Rockwell and save money. 


Rockwell, 


Sears, and Dremel sanders 
(above) all have one-inch-wide belts. Dre- 
mel (at right) is light-duty but comes with 
disc sander. The Sears Sander/Grinder 
(center) is shown with its optional disc 
and costs about $180 with the attachment. 
The Rockwell (left) and the Dremel each 
sells for $100. All three can sand inside 
edges without problems. 


Sander/grinders are great for sharpening 
chisels, gouges, and plane irons (right). 
The simple guide shown here makes it 
easy to hold the correct bevel angle. Con- 
struct the guide as shown in the sketch 
(inset). The adjustable tilting table on each 
model can be used to alter the bevel. 


For example, Rockwell has a conven- 
tional quill-type work stroke while the en- 
tire power head of the Craftsman moves 
when you swing the lever arm. The Rock- 
well has an adjustable table and a base; 
' on the Sears the base doubles as the ta- 
ble. The Sears has a variable-speed mo- 
tor; the Rockwell has a constant-rpm mo- 
tor and several pulleys to control bit 
speed. None of these differences gave ei- 
ther tool any significant edge over the oth- 
er, however. Neither did the Rockwell's 
slightly greater power (three amps vs. 
2.4). Both presses could drive а 1'4-іп. 
spade bit through fir with no trouble. 

The Rockwell has a slight edge in swing 
capacity (chuck to column distance) but 
the Craftsman has a slightly longer work 
stroke. About the only real difference be- 
tween the two: The Rockwell's depth stop 
is a bit quicker to set than the stop nuts on 
the Sears. 

| first thought the Rockwell could drill 
cleaner holes with greater accuracy, but 
when | tightened a loose setscrew in the 
Craftsman's head, it performed as well as 
the Rockwell. The loose screw had al- 
lowed the head ofthe Sears press to move 
slightly from side to side, creating consid- 
erable chatter with spade bits. Once | 
solved that problem | could find no real 
reason to favor one tool over the other. 
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Chuck keys on the Rockwell and Crafts- 
man drill presses (above) must be re- 
moved from the chuck and then inserted 
in a special hole beside the on-off button 
before the tools will run. No more flying 
chuck keys, no more unauthorized use. 


All small drill presses can handle long 
work if you use them off the edge of your 
bench as shown here at left. All the bench- 
top tools shown on these pages should be 
secured to the bench by some extra 
means; here a C-clamp is used. 
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PS leisure-home plan 


Lodge with 
solar roof 


Modified A-frame overcomes north-wall 
heat loss by dropping roof to ground 


By AL LEES 


The popularity of the A-frame plunged as the energy crisis 
accelerated. Those long, sharply canted roof/walls were not 
only inefficient in terms of floor space; they funneled heat 
up to the unoccupied peak—not a functional feature for a 
year-round retreat. But architect Samuel Paul came to PS 
with an intriguing proposal: 

“Let me take the A-frame and shift the ridge back to 
create a steep windowless rear wall and a more gradual 


Site orientation is vital 
to the function of any 
solar design. Collectors 
should face due south, 
but 30-degree devia- 
tion is allowable. Ways 
of placing house on 
lots with different ac- 
cesses are shown in 
first three sketches at 
right. Fourth sketch is 
section looking toward 
sleep loft, to right in 
floor plans. Exposed 
tie-beams are above 
living/dining area only. 
Peak above bedroom 
ceiling is exhaust 
plenum. 


STREET 


slope for a battery of solar collectors on the south-sited roof. 
Let me raise that roof’s eave onto a conventional vertical 
wall—with lots of glass beneath a projecting brow. The 
overhang will shade this glazing from high summer rays 
but let low winter sun slip under. And the effect inside will 
be the reverse of the old A-frame with its all-glass gable 
end and blind side walls. My solar roof will also feature sky 
domes for light and direct heat gain for the main living 
area. Further light for this space will come from a floor- 
to-peak strip of fixed windows beside a chimney for an effi- 
cient fireplace.” 

To justify that 27-ft.-high peak, Paul stacked a master 
bedroom (with bath) and an ample access loft atop the two 
downstairs bedrooms. Between that upper ceiling and the 
roof peak, he tucked an air plenum with an exhaust fan to 
pull accumulated hot air out of the full-height living area. 
A louvered vent in the far gable carries this air outside. 
These vents are closed during winter. 

An air trap of another sort is found at the base of the 
blind north roof/wall. As shown in the section, the unus- 
able floor space on both sides of the entry bay is partitioned 
into dead-air chambers to further insulate the interior. 
Square footage: first floor, 1134; loft, 529. BH: 


How to order your plans 

One set of detailed, professionally drawn blueprints for this 
house is $65; five sets (for construction, financing, obtaining per- 
mits), $95; materials list and specifications included at no extra 
cost. An additional mirror-reverse print can be ordered for $10. 
Address orders or queries to Homes for Living, Inc. (specify Berk- 
shire Plan), 107-40 Queens Blvd., Forest Hills, N.Y. 11375. Add $3 
for postage and handling. 
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solar- 


workshop 


eated 


Passive-solar design (with 
wood-stove backup) keeps 
this year-round shop cozy 


By JEFF MILSTEIN, architect 
DRAWINGS BY CARL DE GROOTE 


It's no fun to work in a backyard shop 
in the middle of winter. That's what I 
realized after I designed and built my 
first workshop [PS, June '73]. Though 
I'd designed that first shop only for 
warm-weather use, once I had it I 
found that I wanted to use it through- 
out the year. During winters in up- 
state New York, where І live, keeping 
the shop barely warm required con- 
stant feeding of a wood stove. When I 
recently moved a few miles from my 
former residence and PS asked me for 
another workshop design, I deter- 
mined to build a shop that would be 
convenient to work in all year long. 
The energy crunch and my interest 
in small, efficient buildings led me to 
investigate solar heating, even 
though my site was less than ideal. 
After studying the major books in the 
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Shed framing can be one-man job. Work- 
shop's walls were assembled on slab, 
raised, and braced by author alone. Short 
2x8 rafters required two simple cutoffs. 
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solar-heating field, I decided that the 
best solution for me was a direct-gain 
passive system. This arrangement 
makes the most sense for a small, in- 
expensive structure. Since the build- 
ing itself is the collector, there’s little 
added cost over normal construction 
materials, no extra for solar hardware. 

In my design, sunshine passes 
through large fixed windows and 
heats a dark concrete floor slab and 
the earth below it. To retain the heat, 
the floor slab and foundation are insu- 
lated from the surrounding earth 
around the perimeter. Ceiling and 
walls have only normal insulation, 
and doors and shutters are weather- 
stripped as usual. The only moving 
parts of my heating system are the 
folding, insulated shutters that cover 
the windows. 

At my site, on short winter days the 
sun is full on the workshop at 9:30 in 
the morning. Some shade trees (I am 
as yet unwilling to cut them down) fil- 
ter most of the afternoon sun after 
1:30, so the shop misses about two 
hours of midwinter sun. I calculated 
that due to my site restrictions I am 


Aluminum paint on inside of shutters re- 
flects extra light into shop. Shutters hang 
from jamb on four-inch strap hinges, with 
two-inch butt hinges between panels. 


garnering only 60-65 percent of the 
available winter insolation. Even so, I 
think my results are impressive. 


Solar performance 


After I open the shutters each morn- 
ing, the workshop warms up quickly. 
The inside temperature will rise as 
much as 30-35 degrees by 1:30, and I 
close the shutters to hold the heat. 
The gain is seven to 10 degrees per 
hour on a bright day. This gain de- 
pends on the clarity of the sky, not the 
outside temperature (see table). After 
the shutters are closed, the tempera- 
ture in the shop falls an average of one 
to two degrees per hour overnight. 

This means that the shop is not only 
comfortable to work in until late in 
the evenings, but the heat gain is cu- 
mulative. After several successive 
sunny days, when I open the shop in 
the morning it will be 10-20 degrees 
above the outside temperature. The 
shop reaches a top temperature of 
about 65 degrees if it's 25 outside. 
When it's 40 outside and sunny, the 
shop temperature rises well into the 
70's. I calculate that, with optimal sit- 
ing, inside temperatures of at least 70 
degrees could be achieved in 25-de- 
gree weather. 

As a backup when the temperature 
falls below zero or the sky stays cloudy 
for several days, I installed a small 
wood stove, an airtight Petit Godin 
No. 3731 [see PS, Jan., page 123]. I 
found an outside air-supply vent nec- 
essary, though, to keep the stove from 
gulping heated shop air. 


Solar planning 


For the solar design, I used a rough 
rule of thumb of one cubic foot of stor- 
age material to one square foot of 
glass collector. After seeking some ex- 
pert advice, I reduced the glass area to 
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Interior of shop (above) has space for 
Sears table and band saws and plenty of 
counter area. Concrete floor is painted flat 
black to absorb sunlight entering window: 
(left). Workshop actually heats up best 
when snow reflects extra sunshine. Two 
doors to shop are under covered porch: 
small entry door to minimize heat loss, 
and extra-wide one for bulky materials 
and summer ventilation. 


avoid overheating in midday sun 
when outside temperatures wouldn't 
be too low—say, in the 40's. I had 
planned to pour a one-foot-thick con- 
crete slab, but, after figuring the total 
expense of that much concrete at to- 
day's prices, I reconsidered. І remem- 
bered that some solar projects have in- 
cluded earth as a heat sink under a 
floor and found it to be almost as good 
as masonry in holding heat. I decided 
to make a thinner slab and depend on 
the gravel and earth underneath to 
store any extra heat. 

The shed shape was chosen for sim- 
plicity of construction and function. 
The sloped ceiling would move warm 
summer air up to the belvedere where 
it could be vented. The high south side 
also makes the shop seem much big- 
ger and more comfortable. 


Construction 
To lay the foundation, I had a back- 
hoe dig a one-foot-wide, 3'2-foot-deep 
trench around the shop and porch 
area. A two-foot-wide trench of the 
same depth was then cut to separate 
the porch and shop slabs. Two-by- 
fours were set around the outside of 
Continued 
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the trench and down the center of the cardboard product available through The foundation and slabs were 
two-foot trench and leveled several most lumberyards, would work as filled in a single pour to the top of the 
inches above grade. Tongue-and- well. After the pier forms were in  Styrofoam. Half-inch bolts for anchor- 
groove, two-inch-thick blue Styro- place, the ditch was partly backfilled ing the 2x4 sills were set in the slabs 
foam—the only type specifically forin- апа tamped, and gravel waslaid over near the edge. A pressure-treated 2 х4 
sulating below grade—was taped to the fill (see drawing). Steel reinforc- was used in the form between the 
theinsideofthe2x4'sflushtothetop, ing bar in the piers and edge beams porch and shop area and left in place 
creating a form for the concrete. was then wired in position and 6x6 after pouring. 

Forms for the piers were made from wire mesh laid to strengthen the slab Walls of 2x4's on 24-inch centers 
plywood, but Sonotube, a ready-made floors. were assembled on the slab and raised 


Foundation Styrofoam extends 
at least three feet into ground. 

Upper 12 inches of insulation is WC. 
covered on outside with fiber- —e 
glass sheet for protection (see n 
detail). Foundation plans of | 
piers апа edge beams can't be 
used in poor bearing soil; this 
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into place (except for the south wall, 
which was built in place after the end 
walls were up). Double 2x4's were 
used around the door and fixed win- 
dows. However, built-up 2x3 posts 
were used between shutter jambs, so 
the insulated shutters could fit flush 
to the outside wall when closed. The 
workshop and doors were faced with 
%-іпсһ T1-11 plywood (grooved 4-in. 
o.c.) nailed directly to the studs. As a 
siding material, T1-11 dispenses with 
the need for a separate sheathing. Al- 
though foam sheathing is being used 
to increase insulation in some con- 
struction, I didn’t think it necessary 
for my small structure. 

The shed roof was framed with 2x8 
rafters. Insulation between rafters 
was fiberglass R-19, with R-11 in the 
walls. A heavy plastic vapor barrier 
was stapled over walls and ceiling. 
Roofing materials were the usual as- 
phalt shingles and felt over 42-inch ex- 
terior plywood sheathing. Inside walls 
were covered with -inch particle- 
board. 

Shutters were constructed of 5/4- 
inch #1 pine stock with one-inch rigid 
urethane sandwiched between '4-inch 
AC plywood on both sides. Windows 
are sealed, double-glazed, tempered 
glass—standard replacement panels 
for sliding glass doors. The glass pan- 
els were fit in their jambs and held 
with one-inch stop on either side and 
caulked around the edges to prevent 
infiltration. 

The belvedere required heading off 
a single 2x8 rafter and framing in the 
rest of the box structure with 2 x4's. A 
Sears wind-driven turbine ventilator 
was installed at the top of the belve- 
dere for summer ventilation, and an 
insulated chimney support added be- 
side it for the stove flue. 

The roof of the belvedere is a single 
sheet of galvanized metal with short 
collars soldered on around holes for 
the flue and turbine ventilator. The 
flashing sleeves for each were then 
slipped over the collars and set in a 
generous layer of butyl caulk. 

An exhaust fan was added on the 


side wall just below the belvedere to. 


clear solvent fumes and dust. Ure- 
thane-insulated covers similar in con- 
struction to the shutters were built for 
the turbine throat and the exhaust- 
fan opening during winter. To pre- 
serve the siding's natural look, I ap- 
plied a clear water-repellent sealer. 
The exterior face of the shutters was 
primed and painted with bright latex 
house paint. LH 
MANUFACTURERS LIST 
For more information about products mentioned in this 
article, write to the manufacturers listed below. 
American Plywood Assn. Box 2277, Tacoma WA 
98401 (T1-11 siding); Bow & Arrow Imports, 14 Arrow 
St, Cambridge MA 02138 (Petit Godin stove); Dow 
Chemical, 2020 Dow Center, Midland MI 48640 (Styro- 


foam); Sears, Sears Tower, Chicago IL 60684 (shop 
tools, fan, and turbine). 


Plans for constructing your own backyard shop 
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ing outside, '4-in. AC plywood inside. 
Shutter framing is 54-in. stock with '%-in. 
plywood glued and nailed on both sides. 


Porch doors and folding shutters are insu- 
lated with rigid urethane. Doors are 
framed with 2x3's and covered with sid- 


Workshop's performance on successive midwinter days 


Workshop gains seven to 10 deg./hr. on 
sunny days, 9:30—1:30, when site limits in- 


days, for higher peak temperatures. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Lithium light 

Stash Moonlight away and 

up to 10 years later the com- 
pact flashlight will still work, 
says the maker. The long-life 
secret is a lithium cell that 
also gives 15 hours of light. 
Price: $17.50. Early Winters, 
Ltd., 110 Prefontaine So., 
Seattle, Wash. 98104. 


Flying boat 
Passengers sit in airline-type 
seats while this new German 
"flying" boat planes along 
the water surface at 25—55 
knots. Hamburg's Rolf 
Schmidt designed a round- 
bottom craft instead of a 
costlier hydrofoil or hover- 
craft. Propulsion: propeller, 
aircraft turbine, or pump. 


Motorized belt 


Close the door and this belt 
automatically secures you. 
Some 1982 Toyota Corona 

models will have this motor- 
ized shoulder harness. A col- 
lision locks the belt in place. 

The belt moves forward for 

easy exit or entry when you 

open the door. A manual lap 
belt will also be provided. 


Three aerodynamic imports 


Alfa Romeo borrowed aerodynamic concepts from racing cars 
for its limited-edition Sprint Veloce GT coupe (left, top). Rein- 
forced-fiberglass parts reduce drag, while spoilers boost 
wheel traction. Renault's sleek Fuego GT fastback (middle) 
seats four and has a big wraparound tailgate window. The 
front-drive coupe replaces the Renault 15 and 17. Ford's Ital- 
ian Granada Altair (bottom) has a super-slippery body to re- 
duce wind drag. It has an impact-absorbing bumper and deep 
spoiler up front. Three ducts channel engine-cooling air. 
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Pocket microscope 


Need to study objects up 
close? Micro-Mike is a pocket 
microscope with a 20X prefo- 

cused optical system. The 
field is flat and undistorted 
with a bright image, says the 
maker, General Scientific 
Equipment Co., Limekiln Pike 
& Williams Ave., Philadel- 
phia, Pa. 19150. $8.95. 


Fruit bag 

Picking time for fruit is 
halved with the Picker-Pocket 
Bag, according to its British 
developers. A wire ring keeps 
the bag open. Arm-held bags 
come in 1'4- and three-quart 
sizes. A waist-level bag for 
large fruit has a chute from 
the arm. Garden Way, Char- 
lotte, Vt. 05445. 


Rain flaps 


Does spray from passing 


truck tires obscure your high- 


way view? Spray Guard rain 
flaps on trucks can improve 
visibility, says Monsanto. In- 
stead of a hard surface, 
which creates spray clouds, 
the new flaps have a grass- 
like plastic coating (inset) to 
minimize spray. 


e Лл 


Slow plane 


Bug-eyed British Optica plane 


can poke along at 45 mph, 
thanks to low loading from 
its 39-foot wing span. The 
slow-motion aerial-survey 


plane can be operated more 
cheaply than a helicopter. A 
150-hp engine drives a five- 


blade propeller. Cruising 
speed is 120 mph. 


Electric bike 

Throw a switch on this ex- 
perimental bike and a tiny 
0.3-hp battery-powered mo- 
tor provides electric assis- 
tance on hills or in cross- 
winds. The motor, which 
runs only when a rider ped- 
als, drives an auxiliary 
sprocket through gearing. 
Lucas in England developed it. 
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Solar cooler 

Tucked under a 22-sq.-meter 
solar panel is a 12-cu.-m re- 
frigerator. There are no mov- 
ing parts. Solar heat sepa- 
rates an ammonia-water 
solution; then ammonia acts 
as working fluid, transferring 
heat from the room to the 
water coolant. Germany's 
Dornier developed the sys- 
tem for test in Egypt. 


Open-cockpit plane 


Flatproof tire The pilot gets plenty of fresh 
Bike-path booby traps can't air in this new homebuilt, 
puncture this tire's inner pusher-prop plane. Powered 
tube, says its maker (Glamor by a 1385-cc VW engine, the 
Prod., 2075 S. Valentia St., Beta Bird cruises at 130 km/h, 
Denver, Colo. 80231). It's does STOL maneuvers at 70 
made of natural rubber, with km/h, and has a 290-km range, 
a hollow core. The $13 tube says designer Bob Hovey 
also keeps the tire at con- (Box 1074, Canyon Country, 
stant air pressure despite Calif. 91351). Plans are $60. 


temperature changes. 


Uplifting hull 

The speedy new Tyler Vortex 
43 has twin fore-and-aft hull 
tunnels. These trap the bow 
wave, guiding it under the 
boat to reduce drag and add 
hydrodynamic lift. This im- 
proves both hull efficiency 
and mph, claims Tyler Ma- 
rine, Morley Rd., Tonbridge, 
Kent, England. 


Cozy camp pad 

Your sleeping bag won't 
slither off this new, rein- 
forced-polyethylene pad. Its 
specially embossed surface 
also makes the pad highly re- 
sistant to heat loss, moisture, 
dirt, ice, and sunlight, says 
Frelen Corp. (491 Dutton St., 
Lowell, Mass. 01852). The 
flexible, 0.5-kg pad is $12. 
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\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


One-handed winch 
Designed for small boats, 
this self-tailing winch has a 
vertical "stripper arm” that 
tensions the sheet before it's 
fed to the jaws atop the 
winch drum. The gearless de- 
vice has an 8:1 power ratio, 
says the maker (M.S. Gibb, 
Warsash, Southampton S03 
626 England). 


Comfortable 
fisherman 


Designed for the family-cen- 
tered angler, the Dusky 25-ft. 
Cuddy combines cruising 
comforts with serious fishing. 
The cuddy cabin has two V- 
bunks and a head, along with 
overhead rod racks. The 
wide-open cockpit has room 
aft for a full-size fighting 
chair. On inboard models, an 
optional custom motor box 
(inset) provides extra bench 
seating. The box also holds 
an insulated ice chest and 
sink as well as rod racks and 
stowage locker. Prices start 
at $7950 (outboard hull), 
$12,000 (gasoline inboards), 
and $19,000 (diesel power). 
Dusky Marine, 110 N. Bryan 
Rd., Dania, Fla. 33004. 


Tiny transceiver 
Practically palm-size, the one- 
pound Catalina 600 radio- 
telephone is only 6.5 in. high 
and 2.8 in. wide. The three- 
watt, six-channel unit comes 
with two crystals, nicads and 
charger, and a sturdy “rub- 
ber ducky" antenna. Pearce- 
Simpson, 5101 N.W. 36 Ave., 
Miami, Fla. 33142. $490. 


Echo gun 


Submerge the nose, pull the | 


trigger, and the Fish Ray's 


built-in transducer shoots | 
down a sonar beam. A digital | 


LCD at its other end shows 
bottom depth—or fish—to 99 
ft. The $160 unit floats and is 
waterproof. Morrow Electron- 
ics, Box 7078, Salem, Ore. 
97303. 


Morse light 


Flashing a brilliant SOS visi- 
ble for miles, the electronic 
Signa-Flash can operate for 
44 hours on one set of alka- 
line D-cells. Waterproof and 

floatable, the two-pound unit 
also has a "keep-away'' on- 
off mode. Signa-Flash, 9 Par- 
malea Crescent, Weston, Ont. 
MOR 2X8. $100. 


Type | MSD 

This odd-shaped treat-and- 
discharge tank fits neatly in- 
side sailboat hulls and up to 
15 ft. from the head. The 
TDX-S works with most ma- 
rine toilets, and uses only 
1.96 amp-hrs. to chemically 
treat eight gallons of waste. 
$499. Mansfield Inc., Big Prai- 
rie, Ohio 44611. 
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Stud detector 

Needle in a haystack? Find it 
fast with Black & Decker's 
electronic metal detector and 
stud finder. A red light on the 
device glows when you've lo- 
cated hidden metal objects. A 
nine-volt battery powers it; 
less than $15 buys tt. 


Tiny socket set 

Five sockets—3,he to ‘he in.—fit 
inside Pocket Socket's plastic 
handle. Just 7% in. long and 
1'^ in. wide, the little ratchet 
slips easily into your pocket. 
Price is under $20. Maker: 
New Britain Tool, Box 1320, 
New Britain, Conn. 06030. 


Wood glue 

UGL claims its new Wood- 
workers Glue is nonflamma- 
ble and produces no toxic 
fumes. Work can be un- 
clamped after 30 minutes, 
says UGL, and maximum 
strength is reached with 
overnight drying. The glue 
comes in 4- and 8-oz. and 
quart and gallon containers. 


Well driver 


In soft or sandy soils, Little 
Pounder drives wells up to 
50 feet with 1'- or two-inch- 
dia. pipe, says Crystal Water 
Products (Box 12867, St. 
Paul, Minn. 55112). The por- 
table driver weighs 85 Ibs., 
features a v?-hp motor that 
delivers 96 50-Ib. blows per 
minute. 


Miller/driller 


Enco's metalworking milling 
and drilling machine has 23 
speeds, from 62 to 3220 rpm. 
The $1436.50 tool has a two- 
hp motor, a 16%-in. swing, 
8'/2-ft.-by-28'%-in. table, 1'4- 
in. drilling capacity, and three- 
in. face-milling capacity. Enco 
Mfg., 5000 W. Bloomingdale 
Ave., Chicago, Ill. 60639. 


Sawhorse 

Jaw Horse's pedal-operated 
saw-toothed clamp gets a 

grip on logs for safer chain- 
sawing. A complete unit 

costs $65; hardware only 

(you supply 2x3 frame), $35. 
From Trem Products Co., 

7 Page Rd., Bedford, 

Mass. 01730. 


Gripper 

Ratchlok's maker says the ad- 
justable tool's four-sided de- 
sign gives positive grip on 
nuts and bolts from % to 1% 
in. size. The 21-oz., 10'-in.- 
long wrench delivers 150 
foot-pounds of torque and 
costs $19.95 from Summit 
Tool Co., 4150 Fox St., Den- 
ver, Colo. 80216. 


Nhats New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


E 
T 
Circular shower 


Aquasphere 360's translucent 
sides flood the shower stall 
with natural light. And towels 
stay toasty because hot 
water flows through chromed 
towel bars. (Sliding panels 
keep 'em dry.) Preplumbed 
Aquasphere fits through 
doorways, costs $1695. Al- 
sons Corp., 525 E. Edna PI., 
Covina, Calif. 91723. 


Plank flooring 
Country Estate Plank three- 
ply oak flooring can be mas- 
tic-applied over plywood, 
concrete, asphalt tile, or 
nailed to wooden subfloors. 
It comes in 3", 5", and 7" 
widths and in random 
lengths. Sykes Flooring 
Prods., Masonite Corp., Box 
999, Warren, Ark. 71671. 


Slide bolt 
Eleven-gauge-steel center 
lock fits either the right or 
left side of a door, features a 
zinc-plated security shield to 
protect the padlock. The 
heavy-duty hardware weighs 
11% Ibs., costs $7. Holmes- 
Hally Ind., 7460 Bandini 
Blvd., Los Angeles, Calif. 
90040. 


Undercoating 


Peelz release coating lets you 
dry-strip any wall covering— 
even years later, says Wil- 
liam Zinsser & Co. (39 Bel- 
mont Dr., Somerset, N.J. 
08873). You roll it on (top), 
let dry one hour, then apply 
wall covering. Wide-blade 
scraper (bottom) 

starts the stripping 

when you redecorate. 


Room fan 


Gyroaire's circular louvers 
slowly rotate to spread air 
flow throughout the room. Or 
lock 'em to direct air in one 
direction. A variable-speed 
control circulates 350 to 2400 
cu. ft. of air per minute. 

Price: $69.95. Maker: Mistral 
Fans, 1311 Blue Gum St., An- 
aheim, Calif. 92806. 


Dishwasher 

GE's GSD2500 uses solid- 
state electronics and LED's to 
give you a visual indication 
of energy consumption. The 
computerized dishwasher lets 
you program 25 combina- 
tions of wash, rinse, and dry 
cycles. Built-in diagnostic cir- 
cuitry aids in servicing. 
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\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Number taker 


Attach this digital memory 
box to your phone and up to 
10 callers can leave their 
numbers when you're not 
home. The caller redials his 
number at the tone and the 
box stores it for your return. 
Feedback Ltd., Park Rd., 
Crowborough, Sussex TN6 
2QR, England. 


TV tester 


To align a TV properly, you 
need the right signal genera- 
tors: crosshatch, a scale, 
dots, and rainbow, to name a 
few. Now you get those—and 
seven others—on a hand- 
sized tester by Hickok (10514 
Dupont Ave., Cleveland, Ohio 
44108], for $159. It has both 
RF and video output. 


Mini sounder 

Making a calculator or other 
small electronic product play 
more than one tone is diffi- 
cult: It takes a space-wasting 
speaker to reproduce them. 
This new piezoelectric ele- 
~, ment from Panasonic can 
take the speaker's place. It's 
just one mm thick but can re- 
produce 500 to 5000 Hz. 


Privacy check 

Want to keep your private 
conversations private? Screw 
Phone-Guard over your tele- 
phone's mouthpiece and if its 
red light comes on, you 
know someone is eavesdrop- 
ping on an extension phone. 
It's $49.95 from Cose Tech- 
nology Corp., 15 E. 40th St., 
New York, N.Y. 10016. 


Many-in-one caps 
Design a circuit board and 
discrete capacitprs take up 
much of the room—now 
there's a better way. Ultra- 
met, from American Radionic 
(51 Austin St., Danbury, 
Conn. 06810), can replace 
two or more metalized film 
caps in one package. 
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Digital audio 

Sanyo's digital audio adapter 
connects between your hi-fi 
and video tape deck for the 
ultimate in audio recording— 
no distortion, tape hiss, or 
wow and flutter. The adapter 
converts the audio to digital 
signals that literally re-create 
the original recorded signal. 
"Plus 10" PCM is $3996. 


Wire/pipe finder 
Move the MD-12 detector 
across your wall and it will 
tell you where hidden pipes, 
nails, or electrical lines are 
located—no test holes or 
guesses to make. It has ad- 
justable sensitivity. Price: 
$16.95 from Lamb Ind., Box 
25110, Portland, Ore. 97225. 


\Nhats New 
FOR YOUR CAR 


BY ED JACOBS 


Headlight covers 


Penetrator clear polycarbon- 
ate-resin covers protect your 
car's headlamps from flying 
stones and other debris. 
They're guaranteed unbreak- 
able, and cost from $6.50 to 
$8.50 per set. F&W Rally En- 
gineering, 39W960 Midan 
Dr., Elburn, Ill. 60119. 


Slide/flip-up top 

The back of Tel-Top III tele- 
scopes into the front, giving 
access to the rear of your 
pickup for tall or bulky cargo. 
It costs $869.95, fits all do- 
mestic eight-foot pickup 
beds. Top-Line Products, Inc., 
N. Paul & E. 5th St., Owen, 
Wis. 54460. 


Versatile computer 


The Zemco computer can be 
installed on any non-fuel-in- 
jection vehicle. It has 28 func- 
tions, including instant mpg, 
speed, time, and distance, 
and computes in English and 
metric units. Price: $120. 
Zemco, Inc., 12907 Alcosta 
Blvd., San Ramon, 

Calif. 94583. 


Heavy-duty winch 
A combination of chain-and- 
sprocket and cycloidal gear 
drive gives the Superwinch 
OX-201 a 202.5:1 reduction 
ratio—and faster cable 
speeds. It comes with 150 ft. 
of cable, is lubricated for life, 
and costs $679.95. Super- 
winch, Inc., Rte. 52, Putnam, 
Conn. 06260. 


High-flow muffler Power converter 
Maremount's Turbo-Flow Universal Auto Adapter 
low-restriction, high-flow DC690-5 can run six- or nine- 
muffler is claimed to reduce volt devices from your vehi- 
exhaust back pressure so cle's 12-volt cigarette lighter. 
your engine works easier and It's $12.95 with five power- 
more efficiently. A limited adapter plugs, from Dynamic 
lifetime warranty includes Instrument Corp., 933 L.I. 
do-it-yourself installations. Motor Pkwy., Hauppauge, 
Price: $44.95. N.Y. 11787. 
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How to calculate 
saw angles for 


compound 
miters 


Plug two values into these 
formulas and solve them 
for angle settings 


By R. JOSEPH RANSIL 


Hexagonal planter box 


Interior angle (A) vs. number of sides 


POPULAR SCIENCE 


Recently I helped my son figure out 
how to calculate the cutting angles to 
make a planter with tapered sides. 
Deriving the two formulas was tough, 
but you'll find using them (with a cal- 
culator equipped for trig functions) 
makes it easy to calculate saw angles 
for cutting the sides of any structure 
with identical, sloping sides— picture 
frames, for example. 

Don't let the mention of trigonome- 
try scare you off. You don't have to be 
a whiz at trig to use this method. And 
you don't need a fancy, expensive cal- 
culator. Any low-cost model with pre- 
programmed trig functions (including 
inverse or arc functions) will do the 
job. A table with selected settings is 
provided here for those who don't have 
access to a suitable calculator. 

To calculate saw-angle settings, 
you have to know the number of sides 
and the slope angle between any side 
and the vertical of the structure you're 
building. The number of sides deter- 
mines the value of an interior angle— 
called angle A in the hexagonal plant- 
er illustrated. This value will be 
needed in the formulas that follow. 


3 sides 


(|i [i | Tne [eg 
angle | angle | angle | angle | angle | angle | angle | angle | angle | angle 
eter 


The exterior-angle figures below give 
angle-A values for regular structures 
with three to 15 sides. You can con- 
firm these values using this formu- 
la: 

180° 


angle A-90*— —————— 
9 no. of sides 


Practical slope 


The slope angle may be anything 
between zero and 90 degrees, but the 
practical range is from about five to 70 
degrees. Once you know the slope an- 
gle and angle A, you can calculate the 
arm angle and blade-tilt angle for 
your radial-arm saw, or the miter and 
tilt angles for your table saw. 

Here are the two formulas used to 
calculate saw angles (the abbreviated 
forms of trig functions, such as tan for 
tangent, are used): 


tan(arm angle) = cot(A) x sin(slope), and 
sin(tilt angle) = cos(A) x cos(slope) 


The first equation shows that the 
tangent of the arm angle is equal to 
the cotangent of angle À times the 
sine of the slope angle. (Most calcula- 


Selected saw-angle settings 


4 sides 


5 sides 6 sides 
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Notes: All оте іп остава Slope angle measured from the vertical. For table saw, 


substitute miter angle for arm angle. 


tors don't have a direct cotangent 
function, so you'll use the 1/x function 
on your calculator to find the recipro- 
cal of the tangent, which is the cotan- 
gent.) The second equation says the 
sine of the blade-tilt angle is equal to 
the cosine of angle A times the cosine 
of the slope angle. 

To calculate the saw angles, you 
simply plug the values of angle A and 
the slope angle into the right side of 
these equations, and solve for the arm 
angle and blade-tilt angle. The calcu- 
lator makes this very easy. Note that 
if you're using a table saw, you simply 
substitute the miter angle for the ra- 
dial-arm saw’s arm angle. The blade- 
tilt angle is the same in either case. 

Before we try a sample calculation, 
a word is necessary about the differ- 
ences in calculator models. Some use 
the algebraic entry system, in which 
operation keys (x, —, +, etc.) are gen- 
erally used just as theyre encoun- 
tered in equations. Other models, 
such as the Novus 4520 I used, have 
an entry system in which the opera- 
tion key is used last. Another differ- 
ence between calculator types in- 
volves the key for arc or inverse func- 
tions: Mine has an ARC key; yours may 
have an INV key. Both do the same 
thing. In the following example, the 
keystrokes given are those for my 
model, but the sequence should be 
easy to translate into one your calcu- 
lator understands. 

Now let's try a design example—the 
hexagonal planter box—to demon- 
strate the ease of calculation. From 
the chart, you find that angle A is 60 
degrees for a six-sided structure. 
Next, let's choose 10 degrees for the 
side slope. Plugging these numbers 
into the two formulas, we get: 
tan(arm angle) = cot 60° x sin 10°, and 
sin(blade-tilt angle) = cos 60° x cos 10° 


The keystroke sequence for the arm 
angle is: 


Key step Result 

Press 6, then 0 Enters 60 (angle A) 
Press tan Calculates tan 60° 
Press 7 ix Converts tan А to cot A 
Press 7, then 0 Enters 10 (slope angle) 


Press sin Calculates sin 10* 
Press x Multiplies prior results 
Press ARC, Calculates arm angle 
then tan (5.7° in this example) 


For the blade-tilt angle, the se- 
quence is: 


Key step Result 

Press 6, then 0 Enters 60 (angle A) 
Press cos Calculates cos 60* 
Press 7, then 0 Enters 10 (slope angle) 


Press cos Calculates cos 10* 
Press x Multiplies prior results 
Press AAC, Calculates tilt angle 
then sin (29.5° in this example) 


To cut the first edge, set the arm 5.7 
degrees to the right, and tilt the blade 
29.5 degrees (down to the right) as 
shown in the series of photos. You 
won't be able to set tenth-of-a-degree 
angles, but set your saw angles as ac- 
curately as possible: Errors tend to be 
multiplied by the number of cuts you 
make. As a general rule, it is better to 
err on the side of larger angles, be- 
cause then any gaps will show up on 
the inside of the piece. 

Use a blade that provides a good fin- 


ish cut, such as a hollow-ground com- 


bination or a crosscut blade. It is also 
important to cut all sides exactly the 
same width; the photo sequence illus- 
trates how. 

The large table provides saw angles 
for 14 slope angles and five types of 
structures for those without calcula- 
tors. But for that custom-designed 
planter box, hopper, or pyramid, a cal- 
culator and the formulas presented 
can give you the exact angles you 
want. 


"d 
Set and check angle settings, then make 
first cut (top). Flip board over, measure 
desired width, and mark rail (center) or set 
stop to assure equal widths for all cuts. 
Continue flipping board and aligning it on 
mark (bottom) till all sides are cut. 


Table-saw cuts are similar. Use masking- 
tape marker or gauge block to assure uni- 
form size. Press board against miter. 
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Redwood 
eck 
screens can 
above-ground 
pool 


A multi-level redwood 
deck turns a backyard 
eyesore into a 
handsome asset 


By RICHARD STEPLER 


DESIGN BY JAN ENGBERG 
PHOTOS BY MARIANNE ENGBERG 
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The setting of this dramatic deck is a 
city backyard, but screening an un- 
sightly above-ground pool is equally 
desirable in the suburbs or the coun- 
try. Not only do you mask the pool's 
ungainly (and awkward) sides 
(they're four feet high in our backyard 
example), but you get the bonus of 
easier access and a sunning space. 
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Brooklyn brownstoner Jan Engberg 
designed this deck to provide a multi- 
level transition from his row house to 
backyard in three easy steps: 

е Top level, with a sun and privacy 
screen, provides an outdoor dining 
space for the kitchen just inside. 

e A flight of stairs (they're actually 
cantilevered over the pool) descends to 
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the swimming-sunning area. The red- 
wood decking is neatly trimmed 
around the pool's lip. 

€ Finally, a broad, full-width-of- 
deck set of steps gives access to the 
backyard. 

Engberg chose construction-heart- 
grade California redwood for his deck. 
This grade is recommended for any 
near-ground-level application  ex- 
posed to weathering. Redwood is nat- 
urally resistant to insects and decay 
and is dimensionally stable as well—it 
resists warping, checking, and split- 
ting. All these characteristics make 
the wood an especially suitable mate- 
rial for a pool surround, where it's 
likely to be subject to frequent inun- 
dations. 

The only treatment needed for red- 
wood (recommended by the California 
Redwood Assn.): application of a clear 
water repellent containing a mildew- 
cide directly after completion, with re- 
peated applications about every two 
years. 

Deck construction is as shown in the 
drawing on the facing page. We don't 
give dimensions, since you'd have to 
size the deck for your pool and its site. 
For deck-construction techniques, 
see "Two Backyard Decks Built to 
Last" in last month's issue. 


а | 
Redwood deck spans full width of row 
house's backyard (top photo). Bird's-eye 
view (right) shows dining nook on top lev- 
el (also see above), plus a sunny spot for a 
hammock. Stairway to lower level has 
railing on one side only, doubles as a 
stepped high dive for the daring. Photo 
(above, top) shows unusual framing 
needed to skirt 15-ft. dia. pool. 
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new combo rigs 


Now you can make those 
tricky welds you couldn't 
with sputter-box units 


By E. F. LINDSLEY 


Like most owners of ordinary AC 
sputter-box transformer welders, I 
like the convenience mine offers—but 
Im sometimes frustrated by its limi- 
tations. I would like to be able to cut 
steel cleanly, pierce neat holes, weld 
light auto-body steel, spot-braze, 
make overhead and vertical welds, 
and stitch light metal together with 
spot welds. 

None of these goes very well with 
AC welding. But all are possible— 
even easy—with a DC welder. The 
stumbling block: Until recently a DC 
rig was very expensive. Now, howev- 


er, AC welders with DC taps are avail- 


able at reasonable prices. Using Cen- 
tury's new 230-amp-AC/180-amp-DC 
transformer welder, I’ve just tried a 
series of those novel DC welding 
tricks. l'd never worked with a DC 
unit before, but they all worked well 
the first time. 

Here's why a DC welder can do 
what an AC can't: An AC transformer 
welder reduces the voltage from your 
household input to welding-level volt- 
age and raises the amperage. Thus, 
even though your house service may 
be limited to 100 amps, such a welder 
can deliver more than 200 amps at 
about 80 volts. This is fine for ordi- 
nary downhand welding on steel of 
more than 1Лв in. thickness and for car- 
bon-arc brazing or heating. But with 
AC welding the heat distribution be- 
tween rod and work metal can't be 
controlled, since the welder arc is al- 
ternating 120 times per second in 
phase with your house current. Conse- 
quently, it doesn't work very well for 
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Make a rivet weld in thin sheet metal 
by punching rod through arc-softened 
spot and slowly withdrawing. Back side 
(inset) shows button-like spot. Using 
7014 iron-powder rod, 50—100 amps 
DC, and reverse polarity, action is 

fast with little distortion. 


overhead welding or for the tricky 
welds I mentioned above. 

With the DC feature, that's all 
changed. You simply plug into a dif- 
ferent set of outlets and draw rectified 
current instead of AC. Now you can 
work with straight polarity (electrode 
negative and work positive) or reverse 
polarity (electrode positive and work 
negative). Straight polarity puts 70 
percent of the heat into the work, 30 
percent into the rod—great for deep 
penetration in flat welding, hard sur- 


facing, flame-cutting, and gouging. 
Reverse polarity puts 70 percent of 
the heat into the rod, and the molten 
metal hardens rapidly. That makes it 
easier to weld on overhead and verti- 
cal surfaces where you don't want the 
metal to run and drip. It also keeps 
excess heat out of the metal when riv- 
et-welding, welding cast iron with 
nickel rod, welding light steel, or 
welding high-carbon or alloy steels 
with low-hydrogen rod. (Low-hydro- 
gen electrodes such as 7018 are ex- 
tremely important when welding 
modern equipment, including cycle 
frames and farm machinery built 
from high-carbon or alloy steel. The 
old general-purpose rods were fine 
for mild steel, but today's structures 
Continued 
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Heavy-duty AC/DC welder 
(above) and smaller unit test- 
ed by author (left), both from 
Century, bring a new world 
of possibilities to home weld- 
ing. Welder above is making 
quick work of heavy cutting 
by using cutting tap on 
heavy-duty rig. Rod is held at 
45-degree angle and moved 
up and down, much like a 
hacksaw. At left, author 
welds thin spacer to axle 
with 35 amps DC, 7014 roa, 
and reverse polarity. Arc is 
soft, readily struck, doesn't 
tend to burn light metal. It's 
great for auto-body repair. 
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Spot brazing is easy with DC welder. soft, localized flame that spots together with gaps are easily bridged. The trick is to 
Straight polarity with a single 54s carbon thin sheet metal (above right), or locks place rod where you want it and strike car- 
rod in holder at 60 to 100 amps gives a thick piece to thin (top right). Even bad fits bon on rod to establish arc. 
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Old car spring was cut off using straight 
polarity, full amperage, and 6011 rod. 
Gouges were just for practice, but by 
holding rod almost flat on work you can 
gouge out cracks for repair welding that 
otherwise would take lengthy grinding—if 
you could get grinder to location. 


Vertical welding is easy with DC reverse 
polarity and 5011 rod held at about 30- 
degree angle. Trick is to drag rod with 

outer coating actually touching work. 


To put hole in hard steel—when a drill 
won't cut it or for holes too large for twist 
drills—use straight polarity, high amper- 
age, and 6011 rod. 


Frozen nuts, even pipe fittings, yield to 
carbon torch, using (in this case) AC at 
100 amps. Although carbons are glow- 
ing, there's no flame; procedure is fairly 
safe even under car or in confined 

spot. Nuts are usually undamaged. 
Loosening results from expansion. 
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can't be welded properly with them.) 

Since welding light sheet metal has, 
in my experience, always been a 
nightmare of burned-through holes 
and lumpy, useless beads, I first tried 
the new welder on some ‘46-inch sheet 
metal. On reverse polarity at 30 amps 
I used a 7014 iron-powder rod and 
struck an are with ease. The flame was 
very soft and didn’t burn through. 

From there I went on to spot-weld- 
ing, single-carbon brazing, cutting 
and punching holes, and flame-goug- 
ing. The nicest trick was single-car- 
bon brazing. Ordinarily, with two car- 
bons in a carbon-arc torch, the flame 
tends to overheat and distort light 
metal, especially if you're brazing a 
heavier piece to it. With a single, pen- 
cil-point DC carbon rod in the elec- 
trode holder, you place the brazing rod 
in contact with the metal, touch the 
carbon to the brazing rod, and presto, 
you have instant heat that lets you 
lead the molten metal to the exact 
spot you want or even across gaps. 

I wasn't optimistic about gouging, 
cutting, and punching holes with an 
arc. But with straight polarity DC, 
full amperage, and 6011 rod, I found 
that tough spring steel and heavy an- 
gle iron can be slashed through like 
butter. The same was true for punch- 
ing holes in metal that would turn an 
ordinary drill blue and blunt. 

Century says that its heavy-duty 
295-amp-AC/250-amp-DC welder is a 
bit better for these jobs because of 
more precise current control, but even 
the smaller unit I tested opened my 
eyestothe advantages of the combina- 
tion AC/DC-type welder. The smaller 
rig lists for $359.50; the heavy-duty 
outfit is $699.50. Century Mfg. Co., 
9231 Penn Ave. South, Minneapolis, 
Minn. 55431. Gis) 


You can do your own 


alternator 
servicing 


By RAY HILL 


A malfunctioning alternator is expen- 
sive to have repaired. But you can do 
the job yourself and save most of the 
cost. 

For example, a common alternator 
problem is worn-out brushes. "If that's 
all that’s wrong with your alternator,” 
says Steve Mercaldo, professional me- 
chanic and PS consultant, "chances 
are a garage is still going to charge 
you for a rebuilt alternator, since most 
alternators must be disassembled to 
replace a brush set." 

The difference in cost? Where I live, 
for instance, Га have to pay $55-$75 
for a rebuilt alternator for my car. 
A pair of brushes costs about two 
dollars. 

With an ohmmeter and your car's 
shop manual, you can check out your 
alternator and repair it yourself. If 
you don't have an ohmmeter, you can 
use a battery-powered 12-volt test 
lamp. You can also use a 110-volt test 
lamp on all the alternator's electrical 
components, except for the diodes. For 
these you must use either an ohmme- 
ter or a 12-volt test lamp. A 110-volt 
lamp will ruin them. 

All alternators work basically the 
same way (see drawings). But the spe- 
cifics of disassembly and checking of 
components can vary among makes. 
That's why you need a shop manual 
for your particular car. 

When an alternator, or its voltage 
regulator, gets sick, usually one of 
four things happens: The battery 
doesn't charge, the battery only 
charges partially, the battery over- 
charges, or the alternator makes 
noise. 

In the case of a no-charge or partial- 
charge problem, first make sure the 
alternator belt is tight. A slipping belt 


Chrysler alternators require a special pull- 
er to remove the pulley for disassembly. 


can result in reduced alternator out- 
put. 

If the belt is tight, check all wires 
and connections to the ignition 
switch, the alternator, and the regula- 
tor (unless the regulator is built into 
the alternator, as many are). Connec- 
tions should be tight and uncorroded, 
and no wires should be broken or have 
insulation missing. 


Good connections 

Check and clean battery-cable ter- 
minal connections. Loose or corroded 
connections can result in an under- 
charged battery. 

If belts, wires, and cables check out, 
make sure the battery is good. Fluid 
level should be at the bottom of the 
split ring at each fill hole. Charge the 
battery. When you're done, you want a 
hydrometer reading of 1.260 or better 


a c 


Do not try to pry the pulley off; you may 
damage the alternator. 


for each cell. If the battery won't ac- 
cept a charge, replace it. 

With the battery in the car, attach 
the plus voltmeter lead to the plus 
post of the battery and the minus lead 
to the minus post. With the coil wire 
disconnected at the distributor and 
grounded, crank the engine for 15 sec- 
onds, observing the voltmeter. The 
reading should not drop below 9.6 
volts. 

With a Delco Freedom battery or 
similar maintenance-free batteries, 
follow the maker's recommendations 
on charging and checking the bat- 
tery's condition. 

If the battery checks out, it's time to 
start investigating the charging sys- 
tem. Replace the coil wire in the dis- 
tributor cap and leave the voltmeter 
connected across the battery posts. 

Continued 
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How an alternator works 
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This simplified alternator (A) consists of a 
stationary loop of wire and a rotating bar 
magnet. As the magnet rotates, its mag- 
netic field slices through the loop of wire 
inducing alternating current. Applying 
this principle to an automobile alternator, 
the stationary wire loop is the stator and 
the rotating magnet is the rotor. In an au- 
tomotive alternator, the rotor is an elec- 
tromagnet made of many turns of fine 
wire (B). The ends of the wires are con- 
nected to slip rings on the rotor shaft. 
Spring-loaded brushes make continuous 
contact with the slip rings as the rotor 
turns. 

At startup, battery current flows 
through the rotor windings (via the 
brushes and slip rings). A magnetic field is 
created around the rotor, which causes 
one of the pole pieces to become a north 


Start the engine and run it at 2000 
rpm. You should get a voltage reading 
between 13.5 and 15.3 volts (see shop 
manual for specs). If the reading is 
low, you've got a charging problem. 


Isolating the problem 


But is the problem with the alterna- 
tor or the voltage regulator? To find 
out, full-field the alternator according 
to shop-manual instructions (also see 
PS, March, page 132). If you use a 
variable carbon pile, such as Sun's 
VAT 40, generally the amperage out- 
put should be within 10 percent of the 
alternator's rated output. If you don't 
have a VAT 40 or similar machine, 
output should be in the neighborhood 
of two-thirds of the alternator's rated 
capacity, or better. 

If, when you full-field the alterna- 
tor, the output doesn’t change or is 
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magnetic pole and the other to become a 
south pole. When the pointed ends are 
meshed (C), an alternating pattern of 
north and south poles appears around the 
circumference of the assembly. The rotor 
is encircled by the stator (D). As the rotor 
turns, its alternating north and south 
magnetic fields slice through the stator's 
many loops of wire. 

The many loops of the stator are really 
made up of only three wires. As the rotor 
turns, an alternating current is produced 
in each wire. This results in a steadier flow 
of alternating current (three-phase AC), 
instead of a more pulsating current that 
would be produced if the stator consisted 
of loops from only one wire (single-phase 
AC). Six diodes (three negative and three 
positive) change the alternating current 
from the three stator wires into direct cur- 


uid 


Major parts of a GM alternator: (1) end 
frames, (2) stator, (3) rotor, (4) slip rings, 
(5) fan, (6) pulley, (7) bearings, (8) con- 
denser (for radio interference), (9) rectifier 
bridge (contains six diodes for converting 


rent, which flows out of the alternator's 
battery terminal. 

To keep the alternator from producing 
too much current or a voltage that's too 
high, a voltage regulator controls alterna- 
tor output by controlling the alternator's 
field current (which creates the rotor's 
magnetic field). When electrical demand 
increases (accessories turned on, partially 
discharged battery, etc.), the regulator 
lets more current flow through the rotor, 
increasing the strength of the rotor's mag- 
netic field, and thereby producing more 
current in the stator. Drawing (E) shows 
basic charging-system circuitry for a GM 
system. 

Alternators have been used on all 
American-made cars since the early '60's. 
Before that, generators—which produced 
direct current—were used. 


electrical flow from AC to DC), (10) voltage 
regulator, (11) brushes and brush holder, 
(12) brush springs (keep brushes pressing 
against rotor slip rings, permitting current 
to flow through rotor windings). 


Brushes on Chrysler alternators can be 
checked without disassembling alterna- 
tor. Just remove the screw, pull brush out, 


well below what it should be, the al- 
ternator is probably faulty and should 
be checked out. If alternator output 
goes up to spec, the voltage regulator 
is probably bad. 

Most voltage regulators nowadays 
are solid-state. A bad solid-state regu- 
lator cannot be repaired. It must be 
replaced. Some of them do have an ad- 
justing screw, though. If yours is one 
of these, try adjusting the regulator in 
accordance with shop-manual specs. If 
that doesn't help, you should replace 
the regulator. 

Some solid-state regulators are 
mounted inside the alternator. Others 
are not. 

Some voltage regulators are elec- 
tromechanical. Although this type 
can sometimes be adjusted and re- 
paired, Mercaldo recommends replac- 
ing it if it goes bad. 


Used brush is shown at left, a new one 
next to it. Any brush should be at least 1⁄4 
inch long. New brushes are inexpensive 
and easy to install. 


lers—insert an Allen wrench of the correct 
size in the rotor shaft to hold it, and re- 
move pulley nut with box-end wrench. 


and inspect it. Other alternators require 
disassembly for inspection of the 
brushes. Follow shop-manual instructions. 


If you must constantly add water to 
your car's battery, it's probably over- 
charging, "boiling" the water away. 
To check, hook a voltmeter across the 
battery terminals (plus voltmeter 
lead to plus terminal, minus lead to 
minus terminal), run the engine at 
2000 rpm, and observe the voltmeter. 
Ordinarily you should get a reading 
between 13.5 and 15.3 volts. If you're 
getting a reading above spec and the 
battery and all connections check 
okay, replace the voltage regulator. 


Alternator noise 


Noise from an alternator may be 
caused by a variety of things. Check 
for a loose drive pulley or loose or 
missing mounting bolts. 

A bad diode or stator can also cause 
noise. This sounds very similar to the 
noise made by a bad bearing. To deter- 
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Mark alternator halves (end frames) with 
felt marker or scribe before disassembly. 
Then remove the bolts that hold the two 
end frames together. 
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Spin the front pulley to check the bearing. 
If you feel any roughness, you must re- 
place the bearing, because it is a perma- 


nently sealed ball bearing. 
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mine quickly whether it's a diode-sta- 
tor problem or a bad bearing, start the 
car and remove the alternator's field 
wire. If the noise stops, it's a diode- 
stator problem. If it continues, it's a 
bad bearing. 

If the alternator must be disassem- 
bled, you'll have to take it off the car. 
First, disconnect the ground cable at 
the battery so you won't accidentally 
bridge any electrical connections 
while removing the wiring from the 
alternator (possibly causing alterna- 
tor damage or burning your fingers). 

Remove the wires connected to the 
alternator. Label any that could be 
mixed up. The alternator will have 
three or four wires attached to it. 

An easy way to label the wires is to 
wrap masking tape around each one 
and letter it "1," "2," "3," etc. Mark a 
corresponding number next to the 
wire's connection on the alternator. 

Remove the bolts that hold the al- 
ternator in place, and lift it out of the 
car. 

When replacing the alternator, re- 
place the alternator's pivot bolt and 
other attaching bolts, but leave them 
loose enough so that you can move the 
alternator to adjust the belt. Use a pry 
bar to pry against the alternator's 
frame so that the belt has a slight up- 
and-down movement between any two 
pulleys—but not more than a half 
inch. After the belt is adjusted, tight- 
en the pivot nut and the attaching 
bolts and nuts. 

Turn page for more on alternators 


Separate the end frames. They may come 
apart easily, or you may have to pry them 
apart with a screwdriver, as shown here. 
Take care not to drop either half. 


EZ. 3 E S NM p Uem EC. 
When removing rotor from drive end 
frame, note presence of any spacer wash- 
ers. In this case there are two washers. 
Note that they are not the same width. 
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To remove the front bearing, remove the 
bolts that hold the bearing retainer to the 
end frame and lift the retainer away. The 
pressed-in bearing is now ready for re- 
moval. There are special tools available 
for removing and installing pressed-in 
bearings. But you don't need them if you 
follow the procedure at right. 


(CHECK FOR OPENS) 
OHMMETER 


OHMMETER 
(CHECK FOR OPENS) 


Check the stator. Make the three hookups shown in the drawing. 
If you get high resistance when connections 1 or 2 are made, the 
stator windings are open. Replace the stator. You should get infi- 
nite resistance when hookup 3 is made. If the resistance is low, 
the stator is grounded and must be replaced. But if the stator is 
bad, it may be cheaper to buy a rebuilt alternator. 
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If the bearing in the brush end frame is 
good, relube it with wheel-bearing 
grease. If the bearing rollers are galled, 
pitted, or corroded, replace the bearing. 
To remove it, place a socket (with an ID 
larger than the bearing OD) on the outside 
of the end frame. Place a small socket on 
the inside to fit against the bearing. Close 
the vise, and the bearing will move into 
the big socket. Press in the new bearing by 
reversing the removal procedure. 
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OHMMETER 
(CHECK FOR GROUNDS) 


e AES = 
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Use a socket that fits against the bearing's 
inside race to knock the bearing out with a 
plastic hammer or rubber mallet. To re- 
place the front bearing, use a socket that 
fits against the bearing's outside race and 
tap the bearing in. After the bearing is in 
place, replace the bearing retainer and 
tighten the bearing-retainer bolts. 


OHMMETER 


ET 


Brushes must be retracted during reas- 
sembly—except on Chrysler alternators. 
With Chryslers (as shown earlier), the 
brushes can be removed and replaced 
without disassembling the alternator. 
With other makes, however, a means is 
provided to keep the brushes retracted 
until the rotor is positioned in the brush 
end frame and the alternator is complete- 
ly assembled. Push the brushes in and in- 
sert a thin piece of wire in the holes. 


OHMMETER 
(CHECK FOR OPEN) 


Check the diodes. Each should permit cur- 
rent flow in only one direction. Shop man- 
ual will give you instructions for checking. 
This is a GM rectifier bridge, which con- 
tains six diodes. An ohmmeter or a 12-volt 
test lamp can be used to check them. But 
do not use 110-volt test lamp. It will de- 
stroy the diodes. 


(CHECK FOR GROUNDS) 


Check the rotor. Touch the ohmmeter leads to the two slip rings. 
You should get a low reading (see shop-manual specs). If the 
reading is not within the spec, replace the rotor. Touch one ohm- 
meter lead to a slip ring and the other to the shaft. Reading 
should be infinity. If it's not, winding is grounded and rotor must 
be replaced. Again, a rebuilt alternator may be cheaper. 
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A hole is also provided in the brush end 
frame through which the wire can pro- 
trude as the rotor is slipped into place. 
Leave the wire protruding through the 
hole until the bolts that hold the two end 
frames together have been tightened. 
Then pull the wire out. This allows the 
brush springs to push the brushes against 
the rotor's slip rings. Don't forget to re- 
move the wire. If you leave it in, the alter- 
nator won't produce any current. 


We left our hearts in San Francisco 
...and a case of Canadian Club. ` 


San Francisco! What better place to 
hide a case of golden Canadian Club 
than the city where millions came to 
seek gold in the Gold Rush of 1849? 

So, we boarded a cable car on our 
way to hide a case of the world's 
finest-tasting whisky in America's 
most beautiful city. Do you know San 
Francisco well enough to find the C. C7? 


A BART ride, a street with a past. 
Start at BART's last city stop, and 
take a 30-cent ride. Change to another 
mode of transit, and ride until you can 
transfer again. Do so, and head for the 
farthest terminus, but debark at the 
first right-angle. Stroll a nearby street 
| 0s nummi 


ST БЕ ЕБЕ LL 
freee eee Eee 
— 7" mgcrrEWENEENETEE! 

5 wraNNNNT"-ÜE 
ELLE E: 
rzTURSEWTETEN ees 
TLL LLL O 


TEL 
ајы eset 
e a اا ا 8 ۴ے‎ s. 


1 
р - 
“i E 1 4 
i "^ mend on = ы 
jS " 
| i 
M 
па 
RET 
i IE" wm 
* - 
: 


Siro e { | 


till it suggests a profession. Then head 
back toward your latter mode of trans- 
portation one block closer to your for- 
mer. Where idlers gather, note who 
stays longest. 


Find a way out of town but stay in. 

Now head straight to some rails and 
follow them as far as necessary to 
meet a way named for an important 
Gold Rush figure. Let it lead you to a 
way out of the city, but don't leave. (If 
you've made it this far, don't think 
things are looking up.) Now return 


to the last route you were directed 


to. Somewhere along it we hid our 
Canadian Club. Things you've seen 
should tell you where. 


Tell the boss, “С.С., please?’ 

When you reach it, tell the man in 
charge "C.C., please You'll receive 
a case of Canadian Club, the world's 
finest-tasting whisky. 

As you'll discover, С.С. is smoother —_ ; 
and lighter than other whiskies. So try S= 
it on the rocks or in a sour or Manhat- € 
tan. Millions know that Canadian 
Club is worth searching for. And 2,600 
San Francisco Bay Area bars and res- 
taurants know it's worth serving. So 
enjoy yourself. Say "C.C., please?’ 


1980 - 6 YEARS OLD. IMPORTED IN BOTTLE FROM CANADA BY HIRAM WALKER 
IMPORTERS INC... DETROIT, MICH. 86.8 PROOF. BLENDED CANADIAN WHISKY. 


“The Best In The House"? 


r | Quick-change seat pads 
6-DOSITION seats а, 
adjust for sitting, By DAVID SCOTT 
sleeping, or schlepping 


Whether you want to nap, move a 
bulky chair, or just sit, you can do it in 
Fiat's new subcompact Panda. Its ver- 
satile seats can be shifted into at least 
six different positions, according to 
passenger, luggage, and snoozing re- 
quirements. That gives the tiny Pan- 
da exceptional cargo-carrying capa- 
bilities—or even the ability to become 
a mobile bedroom. 

What makes it all possible are seats 
that can be moved into various modes 
at will. The rear seat is a thin, resil- 
ient pad, slung between two telescop- 
ing poles. When the poles rest in two 
side sockets, the seat is in a comfort- 
able upright position. Plug the poles 
into sockets closer to the front, and the 
seat folds up to stretch cargo volume 
to 32 cubic feet. Different arrange- 
ments allow the seat to hang like a 


Flexible-pad design gives Panda seats 
their versatility. Pads hang between two 
polesto make a comfortable hammock, or 
can be removed at will. Passenger seat, 
driver seat, and dash console all come 
out for more space or easy cleaning. 
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laste. 
ewport Lights 


ewport 
LIGHTS. 


10 mg. "tar", 0.8 mg. nicotine av. per cigarette, FTC Report January 1980. 


Warning: The Surgeon General Has Determined 


0861 "v'&'n 'piejuo] à 


That Cigarette Smoking Is Dangerous to Your Health. 
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child's hammock, stretch out flat with . 


the reclining front seats to make a 
double bed, or be removed entirely for 
38 cubic feet of cargo space. Carrying 
fragile objects? You can adjust the 
poles so the seats cushion the objects 
you're carrying. 

That's not all. The front seats come 
out, too, to provide extra room. And 
the dash console can be removed for 
easy cleaning. 

The Panda's body is covered by a 
shock-absorbent plastic coating to re- 
duce damage in case of impact. Neat, 
boxed-off contours help reduce dam- 
age done to other vehicles on impact, 
too. "If you're going to be hit by a car, 
this is a good one to be hit by,” says 
Bill Baker, a Fiat spokesman. 

In addition, the Panda is very fuel- 
efficient —48 mpg at a steady 56 mph, 
according to Fiat, with normal usage 
averaging around 40 mpg. A trans- 
verse-mounted 45-hp engine drives 
the front wheels of the car. 

The 11-foot hatchback is "cheap to 
make, cheap to run," says Fiat. The 
Panda is being produced in Italy and 
Spain; it won't be sold here. "BH 


Panda's rear seat can sit upright (1), fold 
forward for more cargo space (2), hang 
like a hammock (3), or lie flat with front 
seat to make a double bed (4). You can 
remove it entirely (5), or fit poles over 
fragile loads for protection (6). 
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AC Air and Oil Filters. When you're talking about filters, the name of the 
game is defense. AC Oil Filters help trap damaging particles and clean your oil. 
AC Oil Filters also help provide many thousands of miles of engine protection. 
Air filters are part of the defense story, too. AC Air Filters are designed to include 

an oil-wetted paper element to promote dirt-holding capacity and to help remove 
dirt that can cause engine wear. AC Filters are recommended replacements 
for General Motors cars and light trucks and are available for most other 

American-built vehicles. So keep your guard up. Wherever you go for parts 

or service, ask for reliable AC Filters for your car's protection. 
AC-Delco Division of General Motors Corporation. 


THANKS, AC. 
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TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave, New York, N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 
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Is that engine noise a bad main bearing? It may not be 


A noise coming from the engine that 
sounds like a bearing noise may be 
caused by a loose torque converter. To 
check, remove the inspection cover and 
check the bolts or nuts that hold the 
torque converter to the flex plate. If they 
have loosened, this allows the torque con- 
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Late-shifting transmission 


If your automatic transmission is slow to 
upshift and it has a vacuum modulator 
(GM and Ford cars do), remove the vacu- 
um line to the modulator and check for 
fluid leakage. If fluid is visible, replace the 
modulator. If you don't see any fluid, 
check the modulator with a vacuum 
pump. It should hold 15 inches without 
leaking down. If it doesn't, replace the 
modulator. Some Ford modulators have 
two vacuum taps; one is for the EGR 
valve. You must plug the EGR tap before 
applying vacuum to the other tap. 


verter to move, resulting in a clunking 
sound. If they are loose, use a torque 
wrench to tighten them to shop-manual 
specs. Also inspect the flex plate for 
cracks, which may have resulted from the 
torque converter flopping around. If any 
cracks are present, replace the plate. 


Tightening lug nuts 


Any lug nuts should be tightened in a star 
pattern. With disc brakes it's especially 
important. Failure to do it can cause a 
warped rotor. The best way is with a 
torque wrench in three increments. On the 
first pass tighten each nut to one-third of 
the final shop-manual torque figure. On 
the second pass, tighten to two-thirds of 
that figure. And on the third go-round, 
tighten to spec. If you can't use a torque 
wrench, tighten the lug nuts in a star pat- 
tern in three increments—snug, half-tight, 
and full-tight. 
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Don't use grease 


For some gaskets, a thin film of grease on 
either side works fine. Not on an oil-filter 
gasket, though; putting grease on it can 
make the gasket extra slippery, and when 
you tighten the oil filter you can push the 
gasket out, resulting in an oil leak. Coat 
this gasket with oil. 


FILTER AND CHECK VALVE 


Replacing a gas filter 


If your gas filter is at the carb inlet, and it's 
one of those with a spring behind it, be 
careful when screwing the large nut into 
the carb inlet. Because the spring is push- 
ing out against the filter, it may cause you 
to cross-thread the nut. To prevent this, 
start the nut by hand, and screw it in sev- 
eral turns by hand. If you encounter any 
resistance during initial threading, re- 
move the nut and try again. If, despite 
your best efforts, you ruin the threads, a 
repair kit is available. You can buy it at 
some local auto-parts stores. 
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WORDLESS WORKSHOP 


$50 to David Dowless of Geneva, Ill., for this idea. Send yours (with 
Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madison 
By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas are acknowledged. 


MAKE A CLEAN SWEEP 
OF SHOP-VAC’ SAVINGS... 
AT K MART. 


The Vacs that revolutionized patio or home e Handy tool pouch Both models include a four-wheel 
heavy-duty cleaning are to keep accessories with the dolly with swivel casters for ease 
sale-priced now at K mart. With vacuum cleaner e UL listed. of maneuvering. On sale through 
features like: e Double filtration June 28 at over 1,600 K mart 
system to pick up wet and dry The Wet/Dry Shop Vac is available stores across the U.S.A. 

material e Automatic shutoff to in two models: an eight-gallon ш 3 
prevent overflow e Built-in dual deluxe with nine standard 
drain e Powerful, heavy-duty .94- attachments (Model 600-14); and 
hp, 6-amp motor to power-clean a five-gallon deluxe with five stan- 
workshop, basement, garage, car, dard attachments (Model 600-07). 
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The Saving Place 


Copyright 1980 K mart Corporation Troy, Michigan 48084 


SHOP TALK 


By AL LEES 


Vinyl to get you started 


Our review of new vinyl guttering systems 
in May's Home Improvement issue men- 
tioned (but did not show) a system just 
introduced by Gazelle, Inc., Box 701, To- 
mah, Wis. 54660. The photo below dis- 


Put your tools on wheels 


A couple more photos that got squeezed 
out of May's Home Improvement sec- 
tion—this time from Tom Jones' roundup 
of casters, glides and wheels: For occa- 
sional moving of a stationary power tool 
(such as the radial-arm-saw cabinet seen 
here), mount a pair of retractable casters 
at the front of the cabinet as shown at 
right—on blocks bolted through the face. 
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plays its starter kit for the front ot rear of a 
48-ft. house. You can carry a package out 
of the store (suggested retail: $135) that 
contains all gutter, downspout, and fit- 
tings needed to complete the installation. 
If you can't find the package locally, write 
to the company. 


When the saw is in use, the cabinet rests 
on the plywood pad that's fastened under 
the base. At the rear of the same cabinet, 
mount a second pair of the type of caster 
shown in the left photo. Slip a plywood 
pad (not shown) under the base before 
you retract the front casters. Your tool is 
then firmly rooted for use, won't dig into 
a finished floor, yet can be repositioned 
whenever necessary for special projects 


or workshop cleanup. 


Sorry, you can't get Clobber'd 


We never said it in this magazine, but one 
of the Popular Science Skill Books (Home 
Guide to Plumbing, Heating, Air Condi- 
tioning) implies that a sulfuric-acid-type 
drain cleaner, Hercules Clobber, can be 
used by homeowners if proper precau- 
tions are followed. 

Not so, says Hercules; sale is restricted 
to professionals. Hercules believes that 
any acid drain opener is hazardous in in- 
experienced hands, so has never adver- 
tised Clobber to the consumer. In fact, the 
company went so far as to petition the . 
Consumer Products Safety Commission 
to ban all acid drain products from retail 
sale. For safety's sake, don't use any acid 
drain cleaner—and don't try to buy Clob- 
ber unless you're a pro. 


Welcome indoors, Ortho 


several years back, the world's largest 
company specializing in plant-protection 
products decided to branch out into pub- 
lishing. Ortho—a division of Chevron 
Chemical—began, logically enough, with 
books on gardening and house plants. But 
with six new titles for 1980, their total is up 
to 28 volumes, so they've not only ex- 
panded into building projects (such as 
decks)—they've ventured /nside for the 
first time with Basic Home Repairs. It's a 
fine manual for new homeowners or 
apartment dwellers, and like all other Or- 
tho books, it’s a $4.95 paperback with lav- 
ish color illustrations. At home centers. 


Wood burners, unite! 


An interesting letter from Illinois: 

“We аге a not-for-profit cooperative of 
wood burners and suppliers. With the in- 
crease in the use of wood as a heating 
fuel, we've experienced price increases in 
firewood that make it as expensive a fuel 
as oil, natural gas, or coal. 

"We have chosen energy self-sufficien- 
cy for ourselves, and see it as an urgent 
goal for our nation. Wood heat is an es- 
sential element of energy independence 
in the U.S.—but irregular and outrageous 
prices, inconsistent with supply, make 
self-sufficiency difficult to maintain. 

"Qur goals are: stabilization of the cost 
of wood fuel on a local level, and lobbying 
for legislation that would treat wood as a 
valuable natural resource on a national 
level. For further information, contact 
Buck Rogers at (815) 962—5050. Or write 
Woodburners Cooperatives, Box 137, Rt. 
1, Durand, Ill. 61024." 

Commendable intent. | have two ques- 
tions (both frivolous): Buck Rogers as a 
wood burner? 15 Durand to become New 
Chicago? 


And now there are three 


Olympic Stain has introduced a clear, 
penetrating, water-repellent wood preser- 
vative—just in time for early summer 
spruce-up. The product will compete 
mainly with Woodlife and Cuprinol. Olym- 
pic also offers a water-repellent, preserva- 
tive stain, in 10 semitransparent colors. 
It's called Weather Screen and is for sid- 
ing, fences, and decks. 05) 


Practical. 


Made in America. 
Guaranteed forever. 


PATENT PENDING 


Heat-treated, 45-tooth 
thumbwheel ratchet snaps 
out for tightest spots. 


HE RATCHET WITH THE 
SOCKETS IN THE HANDLE. 


For home, car, bike. 
5 heat-treated '4" drive 
sockets for most 
popular fasteners. 


Available wherever 
fine tools are sold. 


MADE INL Pe 


Super tough. 
Unitized, alloy-steel 
reinforced handle for 


high torque. 
Pocket-size, 


convenient. 
Pull-out, spill-proof 


socket tray. 
В 
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LH Litton 


Changing the way America works. 


FREE ELECTRICITY 


START GENERATING YOUR OWN POWER 
FROM RENEWABLE ENERGY SOURCES 


BUY THIS GENERATOR—GET FREE PLANS 


THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts like a selsyn when connected to a 

small dc motor! Turn the TC25G generator shaft with your 

sn ngers and the motor rotates by the same amount - in either 
irection! 


SO EFFICIENT that it can produce 12 volts at only 475 rpm! 


SO POWERFUL that it can deliver over 6 amperes into a short 
circuit! 


How did such an unusual generator get built? Here is the 
story: 

The TC25G began as one of many components, іп a unique 
low-cost wind generator - the Helius Rotor kit. It was during 
the development of this rotor that our engineers discovered 
there was no inexpensive, low rpm generator to be found 
anywhere, that was suitable for small windpower converters 
- or, for that matter, for water wheels, | power, solar 
engines, fuel-powered generators, or any other small energy 
needs. 


It was tempting at the time to turn to "small" automotive 
alternators - which need several thousand rpm to generate 
the kind of we wanted. They are large, heavy and 
also require an efficiency-killing step-up pulley, to achieve 
the necessary om to generate power from a small water 
wheel or windmill. Meanwhile, the price of oil and other fuels 
was beginning to skyrocket and many people were clearly 
not going to take these price hikes tying с wn: more and 
more people were turning to free renewable energy sources 
- solar, wind, water - not because they had to, al thea tine, but 
simply because it made good economic sense. Needing to 
poen exactly the right product for the growing boom in 
ome-sized alternate energy products, Thermax engineers 
started from scratch to design the perfect small generator. К 
had to be inexpensive, light, and operate efficiently at low 
rpm (which no other small generator could do). 
The result of this design program was the TC25G permanent- 
magnet dc generator - which may be exactly the generator 
you ve been bonny for, if you ever tried tc build a small 
water wheel or windmill. 


Later, at the Energy Lifestyle Show, visitors who tried our 


demonstration generator were so amazed by its sensitivi 
that some even looked underneath to see if there was a tri 
to it! Turned only by a finger, the TC25G would easily drive 
a small 12-volt motor. 


Many energy buffs bought generators on the spot. 


At first the Thermax sales personnel were surprised that so 
many customers were attracted by the generator itself, and 
didn't want to buy the whole windmill kit. Even without 
advertising, inquiries kept coming from do-it-yourself energy 
enthusiasts who really wanted to build their own power sys- 
tems, not Thermax's or anyone else's. 


So here you are - the ideal small dc generator, with plans (if 
you need them) to build several different renewable energy 
converters. Now you can start generating your own free, 
natural energy! 


SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 

Ten-slot armature wound with 0.4 mm (26 AWG) wire. 
Internal resistance 4 ohms; heavy-duty long-life brushes. 
Mounts by two 10-32 studs at shaft end of case. 


Dimensions: Case length 4% inch (124 mm) 
Case diameter 3'4 inch (82 mm) 
Shaft diameter 5/16 inch (7.94 mm) 


Weight 3.5 Ib. (16 kg) 
Electrical Performance 


Rated for 12 volts dc, will generate 6, 12, 24 or 32 volts 
with appropriate voltage regulator. 


о 10 20 30) 40 50 0 10 20 30 40 50 
REVOLUTIONS PER SECOND REVOLUTIONS PER SECOND 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free with your generator, 
a complete applications guide: all you need to know about 
wiring, voltage regulators, batteries, inverters to step up 
to 140 volts ac, as well as plans for building the following 
energy producers: 
—. МАТЕЯ POWER If water power is avail- 
able you can build your own small 
hydroelectric generating station. 


WIND POWER The TC25G is already 
standard equipment in Helius rotor kits. 
You can build your own wind generator 
from plans furnished. 


PEDAL POWER Convert an old bicycle to 
generate power: pedal your television 
set! 


MELIUS TE25K 
WINDPOWER CONVERTER 


INTRODUCTORY OFFER 


Order your TC25G generator and plans now for only $69 
(or two for $130), plus $3 each for postage and handling. 
California residents add 6% sales tax. 


Satisfaction guaranteed: if you are not completely satis- 
fied with your TC25G generator, return it to Thermax within 
10 days of receipt for a prompt refund. 


THERMAX CORPORATION 

Renewable Energy Products 
Credit card customers call toll-free 800-227-1617, ask 
for extension 211. (In California call 800-772-3545) or mail 
your cheque or money order to: 
Thermax Corporation 
1278 Civic Drive | 
Walnut Creek, California 94596 


In Canada call 613-632-0134 


‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wants a turbocharger 


| have a 1980 Chevy Citation with the V6 
engine. | understand Buick is going to of- 
fer a turbo version of the V6. Is it possible 
for me to install a turbo on my V6? Are 
there any special problems | need to be 
aware of? 

Jack Webb, Racine, Wis. 


If you do it, get а kit from a guaranteed 
expert. It can be done, but it can be a can 
of worms. A turbo is very sensitive to fuel 
quality. 


A car for a rebuilt engine 


| am in the process of rebuilding a 351-C 
with a two-barrel automatic transmission 
from a 1970 Torino. | am converting the 
automatic transmission to a three-speed. 
I'm also putting in new rings, main bear- 
ings, connecting-rod bearings, cam bear- 
ings, new valve seals, and doing a com- 
plete valve job. 

I want to put this package in a Mustang, 
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preferably one made prior to 1970. My 
dad disagrees, saying it would involve 
changing the frame. | know that | will have 
to change the drive shaft, motor mounts, 
and possibly the shocks, and the rear end 
to a 2.78 or higher. If you think this would 
not be feasible, please give me sugges- 
tions. 

Michael Kolcun, Endwell, М.Ү. 


It will go in a Mustang, but it'S gonna be 
expensive. The engine Is way too big, and 
mileage will not be very good. The only 
transmission change worth making is for 
overdrive. | agree with your gear selec- 
tion. Even taller gears, like 2.20:1, would 
be better. 


No rear brakes 


In January 1979 | bought a new Chevy 
K-10 4x4 truck. I've been driving with ún- 
safe brakes ever since. 

Only the front brakes do anything. In 
wet or snowy weather | put my life on the 
line every time | drive. When it's slippery, | 


can't even slow the truck down without 
the front wheels locking up, and if you re- 
ally stand on the pedal, the rear wheels 
still do nothing. Whether the truck is emp- 
ty or loaded, | don't notice any differ- 
ence. 

l've had it to the dealer several times 
and the factory rep /ooked at it once. The 
dealer says it's fine, just drive slower. The 
factory rep refused to do anything at all, 
says his company car does it, too. The 
dealer put it on the grease rack, and one 
mechanic put it in gear and held the 
brakes while helpers held the wheels by 
hand. They said there was “real fine" 
braking on rear wheels. They removed all 
the wheels and blew out the dirt. 

| pulled the rear wheels and tightened 
the adjusters till | could barely get the 
hubs back on. Then | tried to tighten them 
more by backing and braking. No differ- 
ence. 

The dealer says the combination valve 
is okay and not adjustable, but | think 
that's where the trouble is. 

Allan Lee Baker, St. Clairsville, Ore. 


Check line pressure to the front brakes 
and to the rear brakes. | believe you need 
to increase rear line pressure to suit your 
wants. 


Fuel-icing problem 


Last winter my 1977 gasoline-powered 
Rabbit with CIS fuel injection stalled at 
temperatures below -—5 deg. F. This 
would occur after driving for about 40 
minutes at close to 60 mph. The problem 
was diagnosed as the fuel injection icing 


up, and the use of Drygas was recom- 
mended. | added the Drygas according to 
directions, but the next cold snap caused 
the car to die again. | was always able to 
restart the engine after letting it sit for a 
half hour. The heat from the stalled en- 
gine seemed to melt the ice in the systern. 
Is there a better fix than Drygas? Does 
Drygas really do what it claims to do? 
Roger Tirocchi, Cranston, К.І. 


Hose some heat on the fuel system. That's 
the only real fix | know, except a fuel 
change. 


Driving battle 


My daughter recently bought a BMW 320i 
standard-transmission car and we started 
an argument on how to drive it. 

My daughter insists that both the sales- 
man and her friends told her this is a high- 
performance car, and one should keep the 
engine running at over 3000 rpm. As a re- 
sult she is almost always running the car 
in first and second gear. She seldom uses 
third when the speed limit allows 50 km/h. 
She insists also that a friend who has the 
same car never drives higher than second 
gear in the city, and only in third and 
fourth when driving on highways. 

| have test-driven the car and found it 
runs perfectly and smoothly from first to 
third at about 2500 rpm while driving at 
50—60 km/h, and up to fourth gear at about 
2100 rpm at 80 km/h. 

| would appreciate your advice on the 
correct method of driving this particular 
car. 


Paul Wong, Vancouver, B.C., Canada 


Drive it in the highest gear it can pull with- 
out lugging the engine. | don't get the 
3000-rpm stuff. A full-race engine, sure. 
But | assume this is an overrated, over- 
priced production engine. 


Tire-wear problem 


| have a 1978 Subaru 4WD station wagon. 
Although | think it is a fantastic car and 
wouldn't give it up for the world, it has 
one problem | can't get solved: The front 
tires wear very badly on the outside edges 
(especially the left one). 

The car has been to two different deal- 
ers for a complete front-end check (at 
11,000 miles and again at 25,000 miles), 
and each time | have been told that every- 
thing is at spec. | now have four brand- 
new Goodyear Tiempos (165 SR 13) and 
had to rotate them at only 100 miles (front 
to rear) because the front tires had very 
visible signs of wear on the outer edges. 
The original tires (Bridgestone mud-and- 
snows 155 SR 13) lasted 25,000 miles, but 
| had to rotate them every 4000 miles to 
get some even wear. All four tires were 
bald on the outside edge with safe tread 
everywhere else. 

| have read that this tire wear is an inher- 
ent problem in some front-wheel-drive 
cars. [This model Subaru runs on front- 
wheel drive when the 4WD is not en- 
gaged.—Ed.] | had a 1974 Dasher that did 
the same thing, but other front-drive own- 
ers that | have talked with have had no 
complaints. 

Richard Sheats, Export, Pa. 


Try more toe-out, regardless of specs. If 


YEAH, AND WE'LL 
BE IN RETAIL 

OUTLETS SOON. 
WATCH FOR US! 


that doesn't solve the problem, you might 
try less camber. 


About propane 


In 1961 my high-school auto-shop teacher 
showed me the propane-gas conversion 
he had installed in his two-year-old Hill- 
man. There was an adapter under the 
carb, a pressure-regulator valve, a dash- 
mounted lever that let you choose a pro- 
pane or gasoline mode, and a 10-gallon 
tank in the trunk. It cost him about $50 to 
install, including the parts. He said mile- 
age was about the same either way but 
that time between tuneups was unbeliev- 
ably improved with propane. 

As a salesman | drive а lot of miles every 
day in myM978 Ford Fiesta (50,000 miles 
on it now, four-speed stick, standard four- 
cylinder engine). Ninety-five percent of it 
is highway driving and | average an hon- 
est 35 mpg. l'm paying about $1.30 a gal- 
lon for gas now and it hurts, so l've been 
considering converting to propane. It 
costs about 65€ a gallon. But the least ex- 
pensive estimate to do it (parts and labor) 
is $800, while most of the shops want 
around $1000. Even compensating for 
1961 versus 1980 dollars, this seems way 
out of line. Has propane technology 
changed so much? What am | going to get 
for $1000? Is the investment worth it? 

What do you think of the do-it-yourself 
kits advertised? 

Jim Curran, Danville, Calif. 

One thousand dollars is in the ball park. 
Why? Because of 1980 laws and prices. 
The technology hasn't changed. How can 
Continued 
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FREE. 


Stereo 
Buyer's Guide 
Get Yours Now! 


* photos, comments, your best 
possible prices on over 200 all- 
new car stereo products! 


* dimensions charts, fitting charts, 
*how-to-install easily’’ articles! 


* THE ONLY published source of 
true performance tests and 
specification comparisons! 


* all finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Fosgate, Jensen, Linear 
Power, Marantz, Pioneer, 
Sanyo...many more! 


Send NOW for YOUR 
FREE Catalog... 


We'll rush it to you by first class mail, or if 
you can't wait, call our WATS line (free call): 


800-446-1506 


In Virginia Call 800-552-3961 


Summer System Special 
From 


JENSEN 


The A400 in-dash 
AM/FM cassette car 
stereo featuring Bens 
loudness compen- € 
sated volume control 
and FM muting with 
J1037 6''x9'' coax- 
ial speakers. 


Yes! Send me my FREE copy of the 


famous CRUTCHFIELD Car Stereo Buyer's Guide! 


Name 
Address 
City 


State = =  4x£ip 


i CRUTCHFIELD 


1 Crutchfield Park, P.O. Caller 1, Department P 
Charlottesville, Virginia 22906 
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it? It's governed by laws of physics and 
thermodynamics that will outlast us all. 

/ don't think it’s a good idea. The so- 
called low cost of propane is temporary. 
Supply will soon be limited and the price 
advantage will go. Also, expect a TO per- 
cent drop in mileage. І agree that it's a 
good fuel. It's easier on engines and emis- 
sions. 


Wants better gas/oil economy 


| own, a '79 Chevrolet Suburban %-ton, 
full-time four-wheel drive. The curb 
weight is approximately 6000 pounds. 
The 400-cu.-in. small block turns about 
2950 rpm at 55 mph. 

Since | bought this truck, | have been 
unable to get over 10 mpg, despite con- 
verting it to part-time four-wheel drive, 
advancing the timing to the point of ping- 
ing, removing the catalytic converter, and 
plugging the EGR valve. 

Would headers—or just adding a sec- 
ond exhaust pipe—help? Or is this lousy 
gas mileage just something that l'm going 
to have to live with? 

A second problem that | have been un- 
able to solve is excessive oil consumption 
(one quart per 300 miles). Cylirider-com- 
pression tests reveal all cylinders to be 
above average, with no leakage. The 
valve seals have been replaced twice (the 
second time with larger, umbrella-type 
ones). What should be my next step? 

Patrick Laughlin, Portland, Mich. 


It ain't gonna change much, Pat. It's the 
same old story —poor mileage and high oil 
consumption. Overdrive it for a little relief 
or get your trading shoes on. It pushes 
lots of air, it's heavy, and it's geared low. 
Big engines just don't give good mileage. 
/ disagree with your modifications, except 
part-time four-wheel drive. Also, your oil 
consumption is very high. I believe you 
have a cylinder-wall or oil-ring problem. 

If you have big, wide, aggressive tread, 
that's costing you also. 


A dipstick question 


| have never been able to find out why 
automobile manufacturers do not "flare 
out" the top end of the crankcase dipstick 
sleeve. This slight modification would 
make the task of inserting the dipstick 
much easier. | suppose there is a good 
reason, but can you tell me what it is? 
Burrows Sloan Jr., Charlotte, N.C. 


Usually the stick has a dirt shield that pi- 
lots on the OD of the tube. 


Hesitation fix 


| own a 1977 International Traveler with a 
304 V8 that tends to hesitate during accel- 
eration. It does not do this all the time; but 
sometimes it will hesitate so badly that it 
is questionable whether it will take off 
from the stop sign. At about 8000 miles 
the dealer installed a new "black box," 
thinking this would solve the problem. It 
did for awhile. Any suggestions? 

Fred Brown, San Gabriel, Calif. 


The main reasons for poor acceleration 
are retarded timing or lean accelerator- 
pump shot. Check the timing under load 
(brakes locked, and in a lower gear) with a 
timing light that reads the actual timing. 
This won't help if the problem is intermit- 
tent and you catch it when everything is 
okay. The accelerator-pump shot can be 
measured in cubic centimeters with the 
carb off. Manifold heat valve should stay 
put and move in reference to temperature 
only. | doubt that could cause hesitation 
that would be very noticeable, anyway. 
Consider an older or newer ignition. That 
black-box deal won't ever win any engi- 
neering award. 


Gasoline additive? 


A few months back an article in our local 
newspaper recommended that automat- 
ic-transmission fluid makes an ideal gaso- 
line additive for old or inactive cars. It stat- 
ed: "It's cheaper than commercial addi- 
tives and works just as well. Commercial 
additives are basically a light oil with col- 
oring and perfume added to make them 
look different." Would you please give us 
your information concerning this? 
Eugene W. Murray, Tucson, Ariz. 


/ agree a light mixture of one quart to 10 
gallons might help stop an engine from 
rusting, but l'd prefer running a little into 
the carb air supply at a fast idle to the 
point of near stall for three or four 
minutes. Do this on the last start before a 
lengthy park job. 


Resonating exhaust system 


l own a 1979 Dodge Omni with 1500 miles 
on the speedometer. It has an automatic 
transmission. Since new, the car has vi- 
brated slightly and creates a moderately 
loud resonant hum at about 42 mph, and 
also just prior to shifting into second and 
third gears. 

| do not suspect the transmission or dif- 
ferential, since the noise also occurs if | 
rev up the engine when the car is in neu- 
tral. The engine runs quietly above 45 
mph. The Dodge dealer tells me this is 
normal for a four-cylinder engine. 

Could this hum be a resonance in the 
exhaust system or in the engine itself? 
Can it do damage in time? 

Peter D. Visalti, W. Berlin, N.J. 


/ believe you are correct about the reso- 
nance, but | doubt that it will cause prob- 
lems-—unless cracks develop in the ex- 
haust system. There's not much you can 
do. Muffler tuning and hanger brackets 
are all involved. It’s a pretty touchy area at 
best, and takes lots of cut and try. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 


Questions cannot be answered by mail. 


“I got the paint that beat 
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as the one that looked better longer. | 

Неге what they said about Overcoat: “Fresher 
looking.” “Less wear.” “Less fading.” "Looks newer.” 

Samples viewed were unlabeled and had been 
weathered for two years on the coast of Florida where 
the combination of ultraviolet rays, salt air and moisture 
create extra severe weathering conditions. 

Read the facts about the paint that beat the 
Weatherbeater at your Olympic dealer. 

Its all the evidence you'll need to buy Overcoat. 


Olympic Overcoat 


Tests were conducted by D.L. Laboratories of New York City. 


New RV 
portable 
generators 


This year's generator news is high- 
lighted by a new horizontally op- 
posed, twin-cylinder engine from 
Kohler, and by the first Yamaha mod- 
els to go on sale in this country. 

Kohler's twin-cylinder 4.5-kW 
model represents its attempt to reduce 
the racket and improve the fuel con- 
sumption of big generators for recre- 
ational vehicles, while still keeping 
the weight low. Besides the inherent 
smoothness of the opposed-piston mo- 
tor, this generator assembly is dy- 
namically balanced at the factory— 
which adds up to quieter running, the 
manufacturer claims. 

The two-cylinder concept is de- 
signed to be more fuel-efficient than a 
single-cylinder model with moderate- 
to-large loads. It will consume about 
4 gallon per hour under normal loads. 
At 235 lbs., this generator is no heavi- 
er than the single-cylinder model it 
replaces, and that one weighed 100 
lbs. more just three years ago. The 


aluminum engine block of the Kohler 
has cast-iron cylinder sleeves and 
camshaft. Weight reduction will con- 
tinue to be an important factor as mo- 
tor homes and travel trailers shrink 
for gas savings. Cost: about $1400. 

Yamaha will offer three models 
with rated outputs of 1.2, 1.8, and 
2.6 kW. All three have four-stroke en- 
gines, although Yamaha sells two- 
stroke engines elsewhere in the world. 
Each engine has transistorized igni- 
tion—which should minimize mainte- 
nance—and fuel-tank capacity for five 
hours’ running. An automatic cut-off 
switch stops the motor when the oil 
level is too low. The 1.2-kW model will 
sell for $483, the 1.8 for $615, and the 
2.6 for $794.—Paul Bolon 


The trouble with Tee. airguns is they're too big for 
smaller kids to handle. 
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Yamaha's first generators for U.S. feature 
a DC outlet and large fuel tanks that give 
them a five-hour running capacity. 


Kohler's 9.9-hp, twin-cylinder generator 
offers quiet performance, light weight. 


That's why we make the Crosman 788 BB Scout, ™ 
The Crosman 788 is the only pump-up BB gun | 
designed especially for younger shooters. It's only 31 inches. 
` Jong and weighs less than three pounds. So it's easy for 
smaller kids to handle. 
Е But just because the 788 is our smallest airgun doesn't 
mean we cut down on the features. It's got a solid-steel barrel, 
eae . rugged metal receiver and adjustable rear sights like 
our bigger Crosman airguns. 
Which means that now, instead of 
having a little fun with a gun that's too big, 
you can have a lotta fun with a gun 
D. пг S ug P 


| Part of being a 
kid is owning a Crosman. 


| Protect your airgun. Insist on Crosman BBs.’ 


The year was 1919, eight years 
before Lindbergh. Captain Albert 
Read and his crew of two were flying 

from Newfoundland to the Azores, 
to Lisbon, and on to England, to 
become the first men to cross the 
Atlantic by air. 
The oil they used was from a 
young company in Pittsburgh - the 
, Gulf Oil Company. It was considered 
‚ to be the best oil in the world. 
| In later years, Gulf oils were used 
to set more than 200 world and 
American records, and in 1955, one 
. of the most extensive experimental 
laboratories in the business was 
opened in Harmarville, Pa. 

Out of those facilities have come 
products that are the standards of 
their industry. Products for airplanes, 
boats, factories, homes, and of 
course, automobiles. 

So Ee тея you're looking 

or products you have | 

to rely on, don't forget er 

the most important 

ingredient of all. 
Experience. 


Drive with experience. 


Italian tire maker says. Lastly, the P8's tread pattern, con- 


P sisting of blocks with many transverse grooves, gives max- 
E | imum longitudinal flexibility, reduces tread deformation. 
T Unlike other gas-stretching tires, which call for infla- 


tion pressures of 36 psi, the P8 is designed to run on stan- 


Popular DAP Acrylic Latex Caulk d dard inflation pressures of 24 to 28 psi. This makes for a 
quickly and easily fills EE | more comfortable ride and better performance. 
energy- wasting gaps around window "Um The P8 is an SR-rated tire, signifying it's built to travel 


and door frames, and seals joints EN а sustained speeds of up to 112 mph. About 45 percent of | 


= | U.S. motorists now use SR-rated tires. If they all switched 

between siding and masonry. es fast E | tothe P8, U.S. oil consumption could be reduced as much as 
enough to paint the same day. ESSE | 30 million barrels annually, Pirelli claims. The new tire is | 

But you may not have to. al now being tested by several European car makers and will 
ular - EM | be available on a small group of 1980 autos. “Widespread 

Because it comes in seven pop B | use is anticipated by 1981," Pirelli says.—Herb Shuldiner 


house and trim colors. 


©1980 DAP Inc. DAP is a trademark of DAP Inc., 
Dayton, Ohio 45401. Subsidiary of Plough, Inc. 
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fucl-sire FINGER PAINT. 
fuel-stretching 1 tire А ДА МАМ 1. 
Industrial strength DERUSTO 
Minute Finish renews rusted surfaces 
of furniture, "toys ; tools and - +2? 
decorative iron with еас тик NE 
coat. Works great on wood, too. Has a 
built-in rust preventive primer. Comes 
in 18 beautifil high- gloss colors. 
.And-Jests-a.good long time. 
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How would you like to get a 
bonus of four-tenths of a gal- 
lon every time you put 10 gal- 
lons of gas into your car? 
That's what Pirelli promises, 
in effect, with its new fuel- 
stretching P8 radial tire, re- 
cently introduced in Europe. 

The tire's low- profile ratio, 
improved elastic materials, 
and tread pattern are the 
three factors that contribute 
to greater fuel economy 
and improved performance, 
Franco  Bottasso,  Pirelli's 
technical director, says. 

The P8 has a 65 percent 
profile—the ratio of height to 
width (the drawing compares 
the P8's profile with that of a conventional radial). Bottas- 
so claims the P8 has an optimum tire/weight load ratio. 
This means it can achieve a high load capacity. It also 
reduces tread deformation and contributes to the lower 
rolling resistance. Pirelli says the profile provides "excel- 
lent lateral stability and overall performance." 

The new elastic materials produce less friction. This 
wastes less energy and also lowers rolling resistance, the 


м, 


B 


~~ America's eom 
| f qim DA AP | c. DAP and 


136 | POPULAR SCIENCE 


l— -— P": [н 


| 


Whether you're replacing one leaky, drafty window 
or a houseful of worn-out energy wasters, Andersen’ 
Perma-Shield* windows offer exactly what you need: 


Quality. 


| h Trim, beautiful Perma-Shield windows are more 
what need: than just replacements. They're original quality prime 
you windows, the kind Andersen has built for over 75 


years. The same windows used in new homes. 


| e Fuel savings. 
A better window. Solid wood core provides maximum insulation. 
ч 


Ж 


(2) Two panes of glass, not just one, to cut heat loss. 


(3) Optional triple glazing system available for 
maximum savings on heating cost. 


Weathertightness. 


(4) At least two times better at sealing out leaks 
and drafts than air-infiltration standards require.* 


Low maintenance, long life. 


(5) With a tough, rigid vinyl exterior in either white 
or earthy Terratone color, these windows won't rot, 

rust or corrode. Won't need painting every few years. 
(Gliding windows available in white only. Double- 
hung sash has a long-lasting, low-maintenance finish.) 


Quick, custom installation. 
Perma-Shield windows come in stock sizes. The 
Andersen replacement window system custom-fits 
them to your size of window openings without 
waiting to special order. 
Get a better window the second time around. 
Tell your replacement/remodeling contractor 
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? to use Andersen Perma-Shield windows and Еш 
A | doors. Or see your Andersen dealer. He's int 

E Yellow Pages under "Windows." 

x Andersen Perma-Shield windows are available in these styles: 


3 | Gliding. Double-hung. 
E um E The beautiful way to save fuel" 


js. Andersen Windowalls 


To: Andersen Corp., Box 12, Bayport, MN 55003 


Please send a FREE COPY of the Andersen guide 
to window and gliding door replacement. 


Name 


Address 


Get exactly the 
information you 
need to replace 
your windows! State 


"МАМА Industry Standard Т 5. 2-73. ИМЯ (Copyright v^ Andersen Corp.. Bayport. Mi 1980. 


So a -————— с 
Zip 


JUNE 1980 | 137 


= uA F] җыры vm ль за. | 
me y i z3 is 
КАР 


Ideas like these can earn you up to $2,000. 


These are the big winners in the 1979 Filon/Popular Science contest. 


We have plans for you! We know that you readers For those of you who think this year's winners are just right 
of Popular Science have as many good ideas as last year's the way. they are, we've prepared some plans to help you build 
winners. And you can win big money for your best. Show us the project of your choice. They're only 50€ each, postpaid. 
your ideas for solar energy projects, patio covers, green- Order them by writing Filon, 12333 S. Van Ness, Hawthorne, Ca. 
houses, you name it. 90250. Indicate whether you want the A-frame greenhouse, 

Use Filon indoors. Use it out. We're looking for bright new solar greenroom, garage door, or chain drain patio cover. 
ways to put fiberglass panels to work. See full details on this We've got lots more plans, too, of the other winning designs 
year's exciting contest in the May issue of Popular Science. pictured in the March Popular Science. So check that issue for 
Then think, design, build and enter. Better get started now. more ideas. Be sure to include 50€ for each plan ordered. 


Contest closes October 1, 1980. 


FILON 


12333 South Van Ness Avenue, Hawthorne, California 90250 


ountain. 


YOUR ULTIMATE AIR FRESHENING/ 
IONIZING SYSTEM. TOP QUALITY. 
LOW PRICE. STATE OF THE ART. 


Breakthrough. The new lon Fountain" is 
in a class by itself. This negative ion genera- 
tor gives you power to saturate your home or 
office with billions of refreshing ions. With- 
out fans or any moving parts it puts out a 
pleasant breeze. A pure flow of ions pours 
from the top like water from a fountain, filling 
your room. The result? Your air feels like 
fresh ocean air— риге, crisp, and wonder- 
fully charged. 

The price? Only $79.95. That's a price 
breakthrough because no other company 
can offer you a unit with higher ion output or 
better quality than the lon Fountain", even at 
triple our price. 


HOW CAN WE DO IT? 

Six years of experience helps. Plus a lot 
of ingenuity, aggressive research and a 
personal commitment to give our customers 
the best we can. 

UTP lon Research Center is a branch of 
our educational publishing company. And 
our commitment in publishing to give birth 
to new ideas and methods that enrich 
humanity is part of the lon Research Center 
too. We're in business to serve you and your 
environmental needs. 


WHAT ARE IONS? 

lons are electrically charged atoms in the 
air with either a positive or negative charge. 
The sun and cosmic rays as well as lightning 
and fast-moving water (like waterfalls, surf) 
generate trillions of negative ions every day. 
The more negatively ionized the air, the 
fresher and more alive it is. Air pollution, 
artificially controlled climates (with air con- 
ditioning and heating) and electronic equip- 
ment all produce excess positive ions, depriv- 
ing the air of these small negative air ions 
and creating dead "stuffy" air. 


WHAT'S THE SOLUTION? 

Our rapid-growth technology, which 
sometimes takes its toll on the quality of our 
air, has also come up with the solution. 
Following Nature's model of the thunder- 
storm which uses a high electrical charge to 
purify, revitalize and stimulate the air, the 
UTP Air Energizer has been developed imitat- 
ing this process. Both the thunderstorm and 
the Air Energizer fill the air with negative 
ions, restoring the natural electrical balance 
to the polluted, energy-depleted air. But the 
lon Fountain can be used indoors in the 


home, office, workshop, laboratory, etc., (\ 


keeping a fresh supply of ionized oxygen 
available night and day. This new break- 


which masks or deodorizes. The unit actually 
removes the dust, smoke, bacteria and pollen 
particles from the air by attaching ions to 
them and causing them to sink to the earth 
where they can be vacuumed up rather than 
inhaled. At the same time ions electrically 
stimulate the energy-stripped air. 


YOUR CHOICE 
OF TWO TOP-QUALITY UNITS! 

There's only one unit that's better than 
the lon Fountain. That's our own Executive 
System Four". It sells for $159. It has an 
even higher ion output. Plus! Our special 
Dial- An-lon feature allows you to adjust the 
ion output anywhere from low to high. Not 
everyone knows that the need for ions 
varies. A large smoky room will require 
higher output than a small room. And some 
people want fewer ions while sleeping than 
while working. The new Executive System 
Four is our answer to this need for output 
flexibility. 


FACTS YOU NEED TO KNOW 
The lon Fountain" —System Five 


lon density: 430,000 ions per cm/sec. 
at1 meter. 1.55 million ions 
per cm? at 50 cms. 

Use: Large room or office—9000 
cu. ft. 

Warranty: 1 year 

Qutput voltage: 15KV 

Ozone: Less than 2 parts per billion 

Dimensions: 5%" x 4A" x 2%" 


Executive System Four” 
lon density: Low to maximum of 540,000 


ions per cm? at 1 meter. 1.6 
x 106 ions per cm? at 50 


cms. 

Output voltage: 15KV 

Ozone: Less than 2 parts per billion 

Dimensions: 11° x5" x4" 

Use: Large room or office 10,000 
Cu. ft. 

Warranty: 1 year 


If the Executive System Four is better, 
why did we bring out the lon Fountain? Not 
everybody is willing to pay $159 for an air 
ionizing unit, no matter how good it is. Just 
like not everyone drives Rolls Royces. Most 
drive less expensive cars. The Executive 
System Four is for the person who wants the 


\ SURVIVAL | Spirulina is a new viden de food supplement higher i in protein than any other natural 
source. Very high in other nutrients too. Find out how you can be a commissioned representative of 
the Light Force Family and distribute Spirulina in either bulk or as special vitamin supplements. ^ 
|) Generous commissions and opportunities available. Phone or write for your free information. (408) | 
338-9436. Please do not use the toll-free number for information. 
through in fresh air control is not a cover-up (OOOO OOOO OOOO COCO OC m 


absolute best quality and doesn't mind pay- 
ing a little extra to get it. If you want highest 
ion output, flexibility, and a beautiful oak 
paneled case, buy the Executive System 
Four. 

If you want something at half the price of 
the Executive System Four, but still better 
than any other units costing up to $250, buy 
the lon Fountain. 


HOW TO GET ONE 

To place your order now just send a 
check for $79.95 plus $3 shipping for the lon 
Fountain. Or send $159 plus $4 shipping for 
the Executive System Four. Tell us your full 
street address as we cannot ship to Post 
Office boxes. (California residents add 696 
sales tax.) 

Qur unit is dependable and trouble-free, 
but if by rare chance any problems occur our 
service-by-mail center sends off your unit 
within 24 hours of receipt or sends a replace- 
ment so you are not without fresh air and can 
enjoy your dust-free environment. And each 
Air Energizer is backed by a full one-year 
limited warranty. 


HOW TO GET ONE FAST 
Credit card holders can call our toll-free 
number below. Order a unit now and if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 


Read “The Golden Egg” 


University of the Trees Preses 

ION RESEARCH CENTER , Dept. PS5 
Box644 BOULDER CREEK, CA95006 
Call Toll-Free . . . 800-538-0750 

In California call (408) 338-6663 
Send check or use your Master Charge, 
Visa or American Express card. 


DETECT YOUR IONS 
This simple but accurate detector instantly 
gives you a reading of ion intensity. 
The Econometer....(Pen Size).... $7.50 
[If ordering separately include $2.00 for 
shipping.] 
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Curing summer ailments of 


refrigerator- 
freezers 


By EVAN POWELL 


It’s the biggest appliance in your 
house; yet, if you're like most people, 
you know the least about it. 

Refrigerator-freezers do seem magi- 
cal—huge empty boxes that somehow 
get cold. But when they don't get cold, 
you'll find the real trick is paying the 
repair bill. Fortunately, many prob- 
lems are minor and don’t really re- 
quire an experienced technician. Most 
problems you can repair yourself— 
once you know the basics of the refrig- 
eration system. 

Basically, your refrigerator is a big 
air conditioner. When the tempera- 
ture rises, the thermostat turns on the 
motor-driven compressor pump that 


` Check external causes first 


Use your eyes and ears to pinpoint prob- 
lems. If the fridge is not running at all— 
absolute silence—open the door to see if 
the interior light comes on. If not, there's 
probably no electrical power reaching 
the fridge. Check the AC cord for breaks, 
the plug and wall outlet socket for loose 
contacts. They can be damaged by 
pushing a refrigerator too far back 
against the wall. 

If the refrigerator is running, but not 
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forces a refrigerant through the coils. 
As gas, the refrigerant absorbs heat in 
the compartment when passing 
through the evaporator coils and gives 
it off to the outside air as it condenses 
back to a liquid in the condenser coils. 
It's a closed, pressurized system that 
generally gives you little trouble. 
When it does, however, you'll have to 
pay for a professional house call. 

Its the support components—ther- 
mostats, motors, seals, etc. —that nor- 
mally break down. But in most cases, 
you can repair them yourself with the 
aid of instructions in the series of box- 
es on these pages. 

As with any appliance repair, how- 
ever, be sure all power is removed be- 
fore you make tests or repairs. 


cooling, check the condenser for dirt. 
The finned tubes are underneath or at 
the back of the refrigerator, depending 
on the model. Air must circulate freely 
through the condenser coils for cooling; 
dirt and lint can build up, restricting that 
flow in a relatively short time. Clean it 
carefully with a vacuum and soft brush 
attachment. And cleanit routinely—once 
a month. A plugged condenser can 
cause the compressor to overheat, cre- 
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For more on refrigerator-freezer repair, 
see following pages 


ating internal damage if left unat- 
tended. 

Condensers mounted underneath the 
refrigerator depend on a small fan mo- 
tor to force air through them. If the shaft 
is bound up, you may be able to save it: 
Drill a small hole in the rear metal hous- 
ing and add about 20 drops of oil to sat- 
urate the wick. Pull the motor shaft in 
and out until it’s free. Naturally, if this 
doesn't work, replace the motor. 
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YOU DON'T NEED 
CASTRO'S 
PERMISSION 


TO ENJOY 
THE UNIQUE 


HAVANA FLAVOR. 


If you remember savoring and lingering over a fan- 
tastically mild and flavorful Cuban leaf cigar in the 
days before the Cuban embargo, you will be in- 
terested in this offer — and the story behind it! 

When the Cuban embargo hit, we and other small 
manufacturers of fine custom-made cigars faced 
ruin. Our very existence depended on maintaining 
the same incomparable quality we had staked our 
reputation on. 

The solution was pure cloak-and-dagger. One 
dark night a few years ago a group of daring Cuban 
expatriates put to sea carrying a precious cargo of 
Cuban tobacco seeds. After running a gauntlet of 
Cuban gunboats they finally reached their destina- 
tion — Honduras. Here under almost identical con- 
ditions of climate and soil, this prime tobacco 
flourishes to this day, far from its native land. This 
is the tobacco we use to make our superbly mild and 
flavorable cigars — cigars an expert can't tell from 
Havana. 


MY OFFER TO CIGAR LOVERS 


I will send you postpaid a variety of 60 factory fresh 
cigars. Smoke one or a half-dozen with my com- 
pliments. If these cigars aren't all you expect and a 
great deal more, return the remainder by parcel post 
within 30 days and ГИ refund your money. No 
questions asked. Your delivered cost is only $10.90 
for 60 Factory- Fresh Cuban Seed Leaf Cigars. 


CREDIT CARD HOLDERS CALL TOLL- FREE 900 -237-2999 


Another 

Jewel om me 
JOTUL 
Collection 


For more information on the com- 
lete line of UL-listed Jotul wood- 
‘yuming stoves send for our free 

brochure, or send $1 for the Art of 

Heating with Wood to: 


KRISTIA ASSOCIATES 
| 343 Forest Avenue 
P.O. Box 1118, Dept. PS6 
Portland, ME 04104 
Dealer and Distributor 
Inquiries Invited 


D FS crer neal xad 
To order, fillin and mail coupon to 


| THOMPSON CIGAR CO. 1 


200N. Edison Ave., Dept. A446, Box 1839, Tampa FL 33601 8 
О.К., TOM! Ship me the Victory Sampler under your 
А money-back guarantee for only $10.90. I 
[ Make Mine with This Wrapper | 
O Candela (Lt. Green) ÛJ Natural (Med. Brown) 
й C Check for $10.90 enclosed (Fla. residents add Й 
Ш _ 4% sales tax) Й 
O Charge $10.90 to my 
й O Visa [] Master Charge i 
li [] American Express [] Diners Club 8 
il і 
§ Credit Card No. (Print all digits) ln 
i й 
il M peter Charge Also Enter EXP. DATE il 
4 Digits Below Your Acct. No. 
‘ 1 
№ name [| 
И street a 
r 
|] i 
ii city state zip a 


(OFFER GOOD IN U.S. ONLY) 
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ANNOUNCING 
THE FIRST 
ELECTRIC VEHICLE 
COMPONENTS 
CATALOG 


Here, in one catalog, you can tind a 
wide selection of the specialized parts 
needed to build or convert an electric 
vehicle. 


e Batteries 

e Motors 

e Controllers 

e Instruments 

e Cables 

e Fuses 

e Connectors 

e Accessories 

e And Much More 


In addition, the catalog includes a 
number of technical articles on build- 
ing and converting EV's, includina 
diagrams and pictures. 

Send $2.00 to 


The Electric Vehicle Components Catalog 


Department EV 4 


P.O. Box 25 
Mechanicsburg, Pa. 17055 


VISA / MASTERCHARGE 


ACCEPTED FOR PARTS ORDERS 


FLIGHT SYSTEMS 
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Testing the thermostat 


TERMINALS 
ا ت س م‎ аа 


ES 
COMPRESSOR 
CONTACTS —« 


Here" 


SENSING TUBE 


INHEIEME tt 
А TYPICAL THREADED SHAFT 
THERMOSTAT ADJUSTINOG кыба 


While some thermostats merely open 
a damper to admit cold air from the 
freezer, most are temperature-con- 
trolled electric switches. The switch 
contacts, located under the thermostat 
temperature-range knob, are mechani- 

| cally linked to a sealed tube that con- 
tains a gas. As the temperature within 
the refrigerator warms, the gas in the 
tube expands and exerts pressure 
against a flexible metal bellows in the | 
thermostat. This causes the thermo- 
stat switch to close, turning on the 
compressor. When the interior cools, 
the gas contracts, allowing the ther- 
mostat contacts to open. 

If the cooling cycle will not start, first 
visually check the tube for breaks or 
kinks. You can test the thermostat with 
an ohmmeter (VOM). First, unplug the 
refrigerator, then remove the screws | 
that hold the stat in place and remove | 
either one of the wires from its termi- 
nal. Then turn the knob to the coldest 
position and hold the sealed end of the 
sensing tube in your hand to warm it. 
With the VOM set to Rx1, the meter 
should read continuity (0 ohms) across 
the switch terminals. 

If the interior gets too cold, the ther- 
mostat may not be opening. First 
check that the end of the sensing tube 
Is securely clamped to the evaporator. 
Test the thermostat with the VOM con- 
nected as before and turn the knob to 
the warmest position (assuming that 
the sensing tube is cold). The VOM 
should show no continuity (infinite re- 
sistance). If the stat fails either of these 
tests, it must be replaced. 

There's a trick to installing the sens- 
ing tube in models that route it behind 
the cabinet to where it's clamped to | 
the evaporator. (Check this before re- 
moving the old stat.) If it's not accessi- 
ble, tape a wire or string to the end of 
the old thermostat tube and use it to 
pull the new one into position. 


Continued 


| Itching? Chafing? Rash? Get fast 

` relief with Cruex, the leading Jock Itch 
product in America. Cruex soothes. 
Relieves. And it's medicated to fight the 
causes of Jock Itch. 

Use medicated Cruex spray powder | 
or squeeze powder for easiest applica- 
tion, or Cruex cream for more concen- 

trated medication. Use only as directed. . 
Get Cruex. There's nothing like it for — . 
Jock Itch. 
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perience Needed 
No Experience Needed. 
Now you can make professional-quality body repairs 
yourself. Even if you've never done body work before. It's as 
easy as Easy Does It" 


The Easy Does It two-color-change system takes care 
of the tricky part for you. 


This is how Fasy The first color The second change 
Does It looks right change tells you tells you when it's 
out of the can. when Easy Does It ready to sand. 


is properly mixed. 
The easy-to-follow full color instruction booklet explains 
every step. Easy Does It makes body repair much simpler 
than other standard methods. It's even easier to sand, 


and remains sandable up to ——— n 
DURO. 


3M» wv i £ 48 hours. 
&› Woodhill Permatex 
a Loctite Corporation 


'0 SAND 
Cleveland Oreo 447238 


SSTRUCHONS SS // Ду ` You'll get great-looking 

Ц = ы results, for much less than you'd 
> эшк "WAS ъс um | pay a professional. Easy Does 
oar RMEL HARMFUL IF | It. Опе of the Duro family of 


uz On bach 


c—M— ИТ auto and home repair products. 
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Here at last is the guidance ... the assurance 


` Finally, in one comprehensive report — written by an experienced 


attorney — are the answers to the questions, the problems, the 
legal ins and outs of protecting the ideas you have or may come up 
with regarding new products ... new processes ... new applica- 
tions of existing technology! 


Contrary to popular belief, sending yourself a registered letter 
containing a description of your idea or invention does not 
constitute legal protection! Further, many ideas, no matter how 
unique, are just not patentable. Clearly, your best protection in 
presenting or discussing your ideas in today's market-conscious, 
technology-based economy is to know the lau! 


Does that mean you have to be a lawyer or pay high fees to a lawyer 
for protection? No. All it takes is a basic understanding of how the 
courts may interpret your rights vs. the rights of your employer 
and others with whom you might discuss your ideas. 


Written by a leading authority. 


Author Stanley H. Lieberstein 1s a New York attorney specializing 
in patent, trademark, copyright infringement and trade secrets law. 
Former assistant and technical adviser to the U.S. Court of 
Customs and Patent Appeals, Mr. Lieberstein has also served as an 
examiner in the U.S. Patent and Trademark Office and as general 
counsel to a subsidiary of Occidental Petroleum Corporation. He 
is presently a member of the Board of Directors of the New York 
Patent Law Association and is listed in Who’s Who Among 
American Lawyers. A recognized authority in the field, Mr. 
Lieberstein publishes frequent articles and conducts seminars for 
business and industry. 


only $20! 


Complete 300-page Report; 


15-day, no-risk Guarantee! 


youve been looking for! ... 


HOW TO PROTECT 


YOUR IDEAS 


by Stanley H. Lieberstein, Esq. 


An authoritative guide for: 


B Entrepreneurs B Consultants 


B Self-Publishers B Inventors 
B Scientists 
ш Engineers and Technicians 


In the comprehensive, 300-page report, HOW TO PROTECT 
YOUR IDEAS, you'll learn the basic principles affecting ideas and 
inventions including: 


e The three common-law * Patents, patentability and 
principles governing own- patent rights! ... T 
ership of ideas, inventions, 


discoveries! e (Customer lists and client 


contacts! ... 
* Legal steps to take for 
"Reduction to Practice" — 
an essential for any patent- 
able invention! ... 


e When information is a 
‘trade secret"! ... 


* Computers, software, and 
* Consultant's agreements the copyright laws! ... 


and "conflicts of inter- | | 
est" ® In-house seminars! ... 


* Forms for agreements — 


e Post-employment inven- Р 
рю oral and written! ... 


tions and the so-called, 
"trailer clause" in employ- 
ment contracts! ... 


And much, much more, all described in “plain talk" layman'sterms. 


[ Mail to: SHACOR INC./352 Evelyn St./Paramas, NJ 07652 { 


| YES, please send copies of 1 
the 300-page exclusive report, HOW TO 

| PROTECT YOUR IDEAS @$20.00 each 
(plus $1.25 postage and handling). If not 
satisfied, I may return the book within 15 й 
days for full and prompt refund, ij 
no questions asked. 


Payment іп the amount of $__ 
enclosed. * 


CHARGE IT to my: 
Master Charge 
| Visa > AE 
Acct s 


| Exp. date 


Signature | 


(print) Name 


City 

m * Payment MUST accompany order 
J. residents add applicable sales tax. HP- 0 2 
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Clear Mosquitoes 
From a Third of ai 
Acre’ or More With 
Patio Guard 


Developed by the U.S. | 
Department ої Agriculture, 
perfected by Pestolite;" it 

actually draws up to 300 different 
insects away from where you stay! 


Patio Guard takes the best time of day away from 
the insects and gives it to you and your family to 
enjoy. It makes outdoor living and entertaining 
bug-free, buzz-free and bite-free! 


A Lure Like A Magnet 


The government developed it. A lure like a 
magnet. Irresistible to mosquitoes, moths, gnats, 
wasps and beetles. About 300 annoying flying 
insects in all. 

This development, by the U.S. Dept. of Agricul- 
ture at its field laboratory in Beltsville, Md., was 
as timely as it was extraordinary. Because we 
also learned about the dangers of D.D.T. just 
about then. 

Naturally, this government research was public 
property. But there were problems that remained 
to be solved. What the U.S.D.A. had shown, be- 
yond doubt, was the fact that light sensitive, 
phototropic, insects would always respond to a 
particular kind of ultraviolet light. More, that the 
lure of the light extended far beyond the sup- 
posed ability of these insects to see. At the very 
minimum, insects were attracted by the light over 
as large an area as 1/3rd of an acre— 14,250 
square feet! 


Foolproof, Safe, Silent 

The light attracted. But it didn't kill the insects. 
This is where Pestolite stepped in and created a 
simple, totally foolproof, completely safe and si- 
lent way to get rid of every bug attracted to the 
light, killing without chemicals, without polluting 
the environment, or without electrocution. 

Patio Guard can't harm your children or your 
pets. It only kills bugs. And so effectively it's 
approved by the Environmental Protection 
Agency, recognized by the Food & Drug Adminis- 
tration as well as the USDA for use where food is 
packaged, in hospitals and commercial kitchens. 


Low, Low, Cost 


Pestolites achievement is notable in other ex- 
tremely important ways. The other companies 


"This is the area officially accepted as effective by the State of 
California! It signifies the tested and proved minimum insect 
control you can achieve under virtually any circumstances. 


that used this discovery came up with bug killers 
that are no more effective; in fact, ignore the 
peskiest ones and electrocute the other insects 
with a popping sizzling sound. And their units sell 
for $125.00 and $150.00 more.! 


Mosquitoes Come Out As the Sun Goes Down 


So, with Patio Guard you get the best as well as 
the least expensive model by far. In the late after- 
noon or early evening you'll be able to relax in the 
shade, linger over your barbecue, stay by the 
pool, play tennis while it's cool—without being 
bothered by mosquitoes. Even after it rains you 
can forget about sprays, throw away those 
smelly citronella candles. 

And you'll be able to stay outside as late as you 
like. Imagine watching TV, playing cards, sitting 
and talking, even reading or relaxing in a ham- 
mock as you enjoy the evening breeze. Yes, for 
the first time ever, you can spend summer eve- 
nings outside instead of cooped up in an air con- 
ditioned room or hiding behind screened doors 
and windows. 


Operating Procedure 

Patio Guard mounts in minutes, virtually any- 
where. On a tree, any kind of fence, the side of 
your house, even a brick wall. Set it up about 25 
feet from where you generally stay. Fifty feet may 
be even better. Then plug it in. Ordinary house 
current is all that's needed, though you may have 
to use an extension cord. The operating cost is 
less than 30 cents a month. 

The ultraviolet light, with the exact frequency 
for maximum effectiveness, is produced by a 
unique, fluorescent-type bulb constructed of 
special glass and housed in scintillating reflec- 
tors. Often called "black light" because it's in- 
visible to the human eye, it seems to compel the 
insects to come ever closer. Actually capturing 
them because they can't—or won t—fly away. 

Just why it works no one knows. Not the scien- 
tists who developed it, not the entomologists who 
tested and confirmed the phenomena. They do 
suspect, however, that the light's effectiveness is 
somehow connected with the constant early 
evening and night time propagation (sex) activity 
of these insects. 


The End Of Them 


Captured, unable to escape or fly away, the 
mosquitoes, moths, gnats and other insects are 
caught in a down-draft (created by a small elec- 
tric fan) and plunged into the water in the pan 
below where they're drowned. All you do is 
change the water about once a week, emptying 
the tray in the bushes where the birds eat all the 
bugs. It's a clean, simple, seconds-a-week pro- 
cedure. 


CREDIT CARD BUYERS 


CALL 800-228-5959 


Nebraska Residents Call 800-642-8777 
In operation 24 hours, 7 days a week 


You can have the Patio Guard not for $199.95 
or $160.00, but for just $49.95, plus $3.95 ship- 
ping and handling. 

Moreover, because you cant get the Patio 
Guard in any store, we'll send it to you to try 
without risk or obligation for 15 days. It does what 
the government says, what we promise, or return 
it to us for a complete refund. 

Credit card holders may call the toll free 
number above. Or send your check made out to 
Dimensions Unlimited to the address below. 
(Illinois residents include 5% sales tax.) 

Designed to stand up to all kinds of weather, to 
provide years of trouble-free service, Patio 
Guard is covered by an unconditional one-year 
warranty. The special UV bulb will be replaced 
free if it fails for any reason— except negligent 
damage—within 6 months. 

Order your Patio Guard today. It is a bargain at 
the price, but the pleasure of bug-free, bite-free 
summers around the house is priceless. 
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More апа more people are discovering that а van pool is 
a great way to lower the cost of getting to work. By sharing 
= gasoline, insurance, and other expenses, each person 

pase, realizes a big saving in transportation cost. Even with gas 
380 ies : one gallon, splitting the We among a vanful of 

| uy ends works out to a pretty cheap ride. 
Trucks are what мете all about. And for van оао i ане best, we respect- 
fully suaaest the GMC Rally Wagon. It offers many of the carlike options to which you ve 
become accustomed. Tilt wheel. Cruise Control. Air. Stereo. And other passenger- 
pampering luxuries. But unlike a car, it carries five passengers in its standard configura- 
tion, or up to 12 with available second and third seats. Also uncarlike, a convenient, 
sliding side door opens wide for easy getting in and out. 

All in all, the GMC Rally Wagon offers an excellent opportunity for you and your 
co-workers to start your own private “bus system,” one that operates on your timetable 
and never requires anyone to stand in the aisle. And when you compare the per-person 
соя with that of driving individual cars to work, well, there's simply no comparison. 

et the gang together and talk to your GMC dealer about buying or leasing a 
GME ally оро. 
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a division of 
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Refrigerator-freezers 
[Continued] 


Testing the “frost-free” system | 


There's really no such thing as "'frost- 


free" refrigeration ("hidden frost" 
would be a better term). In so-called 
frost-free models, the cold evaporator 
coil is in a hidden compartment. A small 
fan circulates air across the coil and into 
the interior of the refrigerator. The evap- 
orator still must be defrosted—most 
have a heater for this purpose—but you 
never see the water that's produced. 

In the defrost cycle, which occurs at 
set intervals during the day, the circula- 
ting fan and compressor are disconnect- 
| ed from the circuit. The defrost heater 
| and drain-pan heater are then energized 
to melt frost from the coils and heat the 
trough that carries the water away. It 
goes to a condensate pan located be- 
neath the unit compartment where it is 
evaporated into room air. 

While the timed defrost period lasts 
about 20 minutes, a termination thermo- 
stat turns off the heater long before that. 
This stat is tightly clamped to the evap- 
| orator coil. When the temperature rises 
to a preset point above freezing, the stat 
opens and disconnects the heaters. 

Problems in the frost-free circuit com- 
pound themselves—frost buildup can fill 
the space between the evaporator fins 
so air can't pass. Added result: no chilled 
air flows into the food compartment. 

The evaporator is usually located on 
the back wall or beneath the floor of the 

freezer compartment near the interior 
| circulating fan. Look at these areas 
closely for signs of frost buildup. If you 
| can see it on the outside of the panel, 

there's a lot more beneath it. 


The defrost timer is the most likely 
cause of frost buildup. It is usually in the 
unit compartment, although it may be in 
the refrigerator section or mounted on 
the back of the refrigerator. Most have a 
small synchronous motor that can be 
viewed through a transparent window 
in the back. If the motor is not turning 
when the refrigerator is plugged in, un- 
plug it, snap the motor cover off, and 
check for dust, dirt, or damage. 


If the motor is running and the timer | 
turns, check the switch section with a 


VOM. (The wiring diagram should indi- 
cate which switches are closed during 
the defrost cycle.) Advance the timer 
knob to the defrost position (you can 


hear it click) before testing, and remove | 
one wire on each set of contacts before | 


checking for continuity. Many timers 
can be disassembled and inspected vi- 
sually by removing two screws from the 
cover plate. 

The defrost heating element is easy to 
test with the VOM once you reach the 
heater leads. The wiring diagram should 


show a particular color code for those | 


wires. They often run to a point in the 
unit compartment beneath the refrigera- 


tor or behind the trim strip in the front of | 


the compartment. Disconnect one wire 


and test the heater with the VOM using | 


the Rx1 scale. It should indicate conti- 


nuity. Next, switch to the highest resis- | 


tance scale and check from each lead to 
the metal cover of the heater. There 


should be no continuity. A reading here | 


indicates a grounded element. 

If the defrost heater is simply clipped 
in place in front of the evaporator, you 
can change it just by unclipping it and 
snapping the new one in place. If it's em- 
bedded in the fins of the coil, call in a 
pro; it's not worth the risk of damaging 
or kinking the delicate tubing. 

The drain-trough heater is tested like 
the evaporator heater. The new one 
should be installed in good thermal con- 
tact with the trough. 

_Termination-thermostat troubles are 
difficult to diagnose. Your best bet is to 
check the other defrost components 
first; if they are okay, replace the termi- 
nation stat by removing it from its clamp 
and installing a new one. 


The World's Largest & Most Comprehensive 
Buyers’ Catalogue of Solar Energy Products! 
State of the Art Solar Products, Ideas and 
"How To" Information on Solar Principles, 
Installation and Tax Credits & Advantages. 
An exciting, Giant 350-Page Money-Saving 
Sourcebook! Send For Our Catalog Today. 
Credit Card Buyers... 
Call Toll Free (BOO) 537-0985 
In Ohio Call (419) 937-2226 


Now Only $5.00 


O YES! Enclosed is my check or money order for i 
$5.00. Send me the Peoples' Solar Sourcebook. 


li SS RE ER ааа eee 

{ Address ——————Á— MÀ. 
i ity ———— Bate Zip i 
j Mail to: Solar Usage Now i 
il 450 E. Tiffin Street i 


Department B6 
Bascom, Ohio 44809 


LYNCHBURG 
HARDWARE & GENERAL STORE 
37 Main St., Lynchburg, TN 37352 


JACK DANIEL’S 
COUNTRY CLUB CAP 


This is a comfortable, practical sports- 
man's billed cap with a Jack Daniel's 
Country Club Patch and appropriate 
gold braid. It fits all head sizes and is 
guaranteed to start interesting conver- 
sations on the 19th hole or backyard 
barbecue. My $7.50 price includes 
postage and handling. 


Send check, money order, or use American 
Express, Visa or Master Charge, including 
all numbers and signature. 

(Tennessee residents add 6% sales tax.) For a color 


catalog full of old Tennessee items and Jack Daniel's 
memorabilia, send $1.00 to above address. D 
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The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home-— all in 
easy-to-build, 
money-saving kits. 


Send today 
for your 


Heathkit 


A : 
AL ر‎ [ | 


ggasi! 
E 


STEREO REC 


Ie E اون‎ 
& ae ie 
sant ue 10 ESO- 


MAIL ORDER CATALOG Bag | 
ш n 


If coupon is missing, write 
Heath Co., Dept. 016-662 
Benton Harbor, MI 49022 


Send to: Heath Co., Dept. 016-662 
Benton Harbor, MI 49022 


Send my free Heathkit Catalog now. 
| am not currently receiving your 
catalog. 


Name. |. 1. 
Address /— 1 1 
City — 


CL-724A 
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Refrigerator-freezers 
[Continued] 


Gaskets, doors, and trim 


OUTER PANEL 


RETAINER BAND 


xs moe — MINE 


If excessive moisture forms on the inte- 


| rior of the cabinet, it is probably caused 


by a defective door gasket or other 
opening that allows moist, outside air to 
enter. 

The gasket is critical since much of the 


| door sealing depends on the magnetic 


strips embedded within it. To test it, 
close the door on a one-inch strip of 
bond paper. A slight tug should be felt 
as you pull it away. Try it at several loca- 
tions around the door. 

Damaged or deteriorating gaskets can 
be replaced by removing the door-liner 
screws. (Some models have a metal 
band with a lip to hold the gasket; you 
need only loosen the screws.) Before in- 
stalling a new gasket, remove it from the 
carton, spread it out to its approximate 
shape, and allow it to sit at room tem- 


| perature for about 24 hours. Once the 
| gasket is installed, it may take a week or 

| so for it to adapt to the proper posi- 
| tion. 


Doors can become slightly warped if 
tugged sharply from a corner, or if the 
refrigerator is moved. Don't panic. To re- 
align a door, level the cabinet by adjust- 


ing the rollers or feet, then lift the door 
gasket and loosen the screws which 
hold the inner door liner to the outer 
panel. Twist the door gently back into 


position and tighten the screws until | 


they are snug. 


Damaged molding trims that separate | 
the interior of the cabinet from the liner | 


can be replaced by first warming the 
trim with a warm, wet cloth. Then push 
the trim gently away from the cabinet 


using a small putty knife. Finally, pull the | 


trim straight out from the compartment 
liner. The new trim just snaps into place 
in the reverse order. 

Decorative trim will vary according to 
the model fridge you own. But, in gen- 
eral, damaged pieces can be replaced— 
or straightened—fairly easily. 

The plastic studs that hold shelves 
and drawers in place are easily replaced. 
Some have a screw to hold them, but 
many have a twist-lock device. To re- 


move this device, twist it clockwise with | 


pliers. After about a quarter turn, you 
should be able to pull it free. The new 
stud is inserted into the slot and turned 
until it snaps into position. 


Continued 
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ALFA ROMEO 62. 78 for all Gulia, GT & бр E madis . $10.95 
1 ALFA ROMEO ALFETTA 73-78 $10.95 
AMC GREMLIN, HORNET, PACER 71-79 for all models $10.95 
AMC REBEL 67-70 ai! models pus Matador 71-74. . 99.95 
ARROW, PLYMOUTH 76-77 fcr ali models... s. 510.95 
ASPEN, DODGE 76-78 for all models , А 20, 58,95 
AUDI 100 70-77 for all models me 100L z „.- #1095 
AUDI 5000 77-79 | eee coe s sso 010.95 
AUDI FOX 73-79 covers all models . 918.50 
AUSTIN AMERICA 68.71 covers all models. inc 1100. 1300 $10.95 
AUSTIN HEALEY 100/6, 3000 56-68 for а! models . .......... $10.95 
AUSTIN MARINA 71-75 sedan and GT models... 810.95 
BARRACUDA & ‘CUDA 65-72 all 6 & VB models... „58.95 


BLAZER, CHEVY 67.79 all mdls plus Suburban & GMC jimmy $10.95 
BMW 2000, 2002 66-75 covers all mdlas inc CA, CS, TH WW... $10.95 


BMW 320 75-79 covers ail models ...... WT "CA 3510.95 
BMW 75-79 inc 530.630.633.733 models... о 98.95 
BMW 2500, 2800, 3.0 all mdis inc Bavaria ACS ........... $11.95 
BOBCAT, MERCURY 76.79 covers al models s. $8.95 
BRONCO, FORD 66-77 all 2 А 4 whl drive models... $8.95 
BUICK 66-68 factory shop manual, . must give year . 2o. 848.95 
BUICK 71-79 shop manual, , must give year.. no 1372-73 ...$18.95 
CADILLAC 68-74 all models except E! Dorado... ou $10.95 
CAMARO 67-78 covers ап 6 А V8 models... 5... 1810.95 
CAPRI 70-76 for а! 2000. 2600. 2800 т@_..........................$10,9® 
CAPRI ll 77-78 covers all models... MS TEL 
CHALLENGER 70-72 covers all 5 and vg mdis eene | |] 
CHARGER 57-70 for ail models inc SOO ART , ens 48,95 
CHARGER 71-75 covers all models .. enm ENS 
CHEVELLE 64-79 inc Malibu, Monte Carlo, El Camino ........ .... $8.95 
CHEVETTE 76-78 covers all models... oce ete $1095 
CHEVROLET 29-40 covers all 6-cyl models .. ecce ove 600 
CHEVROLET 49-54 reprint of factory shop manual а. $17.00 
CHEVROLET 55 or 57 reprint factory manual..give year ... 919.95 
CHEVROLET 56 supplement to 55 manual ........... А $10.95 
CHEVROLET 68-79 for B:scayne, Bel Air, Impala, Caprice... .. $8.95 
CHEVY tl 62-68 covers all 4, 6 & V8 models... . $9.95 
CHEVY LUV 72-77 covers all models .... 5 s s... 910.95 
CHEVY PICK-UPS 67-78 all models & СМС... $10.95 
CHEVY VANS 67-78 for all models & GMC s. $10.95 
CHRYSLER 55-71 ail inc Newport, 300, New Yorker... .. $10.95 
CHRYSLER 72-75 factory manual .. must give year _ 523.95 
CITATION, CHEVY also covers Omega, Phoenix, Skylark... ....... $8.95 
CITROEN ID, DS 67-75 covers all 0519, 20, 21 тай... $10.95 
CITROEN SM reprint of factory Service manual o s c... $20.95 
COLT, DODGE 71-77 covers all тобе... $8095 
COMET 60-65 covers ай models ..... ана кшш калыс аы: Ж E n 
COMET 70-77 covers ай models .......... DAMES ir 
CORONET, DODGE 71-75 covers all models oss $8.95 
CORVAIR 60-69 covers ali models ........... "EM TUE 
CORVETTE 57-65 covers all 283 & 327 models . 20.95 
CORVETTE 66-79 covers ай 327, 350, 427, 454 models _.. .510.95 


CRICKET, PLYMOUTH 70-73 also covers Hillman e PN $10.95 
DART & DEMON 65-67 covers all models... 58.95 
DART & DEMON 68-76 covers all models .__......................... 88.95 
DATSUN F10 76-78 covers all models sss 910.95 
DATSUN 200SX 77-79 covers all models ss. ss. $10.95 
DATSUN 1200 70-73 covers all models ........... EES an А 
DATSUN 210 74-78 covers ай model inc 8210. ы зене LOGS 
DATSUN 2407, 2602, 2807 70-78 covers all models ...... $10.95 
` DATSUN 280 79-80 includes 2807X . oe 98.95 
DATSUN 510 68-73 covers all sdn & wagon mdfs $10.95 
| DATSUN 510 78-79 covers ай models _....................................... 910,95 
DATSUN 610 68-77 covers all models asa $10.95 
DATSUN 710 73-76 covers all models. eeu. $10.95 
DATSUN 810 77-78 for al! models . mE 410.95 
DATSUN 311 1600/2000 SPL & SRL sports car mds ..... 4911.95 


CHILTON AUTO REPAIR 73-80 for all American сагъ............... | 
CHILTON AUTO REPAIR 71-78. . Reg $13.95.. Special . eae 
CHILTON AUTO REPAIR 54-71 fcr all American cars - 


CHILTON AUTO REPAIR 54-63 for all American cars . ..$17.95 
CHILTON TRUCK REPAIR 73-80 American & ported mals ... $17.95 
CHILTON TRUCK REPAIR MAN 61-71 for all 44-242 ton mdis $19.95 
CHILTON IMPORT CAR MANUAL 73-79 for ALL pop imports . iE 95 
CAR ECONOMY TUNING GUIDE getting most from the least ...... $2.95 


AUTO AIR CONDITIONING... service & repair all . нне 00.99 
TRANSISTOR IGNITION SYSTEMS covers them atl онн. IT. 
MORE MILES PER GALLON GUIDE How to do it good & cheap $7.95 
WEEKEND MECHANIC'S HANDBOOK ideal manual for oon als $8.95 
HOW TO TUNE YOUR CAR good for all cars . у, 95.95 
POWER TUNING your car, truck, van or RW, uu 985.95 
GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars... $9.95 
^ BASIC AUTO REPAIR MANUAL a must for any car $5.95 
BASIC BODYWORK & PAINTING .. armen es 04.99 
| oe ence oon & FUEL SYSTEMS .. “sink evades cise 
BASIC ENGINE HOTRODDING . EMINENS 04.95 
BASIC IGNITION & ELECTRICAL SYSTEMS .. ROUTE i 
BASIC AUTO TROUBLESHOOTING for all Cars s $4.95 
BRAKE SERVICE GUIDE for repairing all types & makes ........... $5.95 
ELECTRONIC FUEL INJ MAN 70-77 for all non а cars... 99.95 
HOLLEY carbs, all 2 & 4 bbl, tune & rebuild . оне 19.95 
ROCHESTER carbs, all inc AMV Quadrajet .. Reece EL 
SOLEX CARBURETORS all | & 2 barrel downdraft aea $2.95 
SU CARBURETORS tune & rebuild all to 1976 ............................ $8.50 
STROMBERG CD CARBS tune/rebuild al! to 1976 .. sacos 98.50 
WEBER DCOE overhaul manual ..... ou $495 
WEBER CARBURETORS tune & rebuild all models to 1979 aona 98.50 
AUTOMOTIVE REFINISHING bes! paint book yet... — 48.99 
MINOR AUTO BODY REPAIR step by step how û ss $8.95 
AUTOBODY REPAIRING & REPAINTING ... the best 000.00... $9.95 
GLASS FIBER AUTO BODY construction & repair .......................... #9.00 
1 CREATIVE CUSTOMIZING how to dot 1ке à рго ......................... 96.95 
| PRACTICAL ENGINE SWAPPING how to do it right s $595 
FRONT WHEEL DRIVE complete, detaded history, analysis... .... $7.95 
DIESEL GUIDE covers everything owner/buyer should know ........ $8.95 
MODERN DIESEL CARS describes all models now sold . „$5.95 


DIESEL, How to convert your саг, van, pickup їо .. 36.95 
GLENN DIESEL/GAS FI MAN 65-73 Bosch, Kugelfischer, Spica . . $0.95 
DIESEL ENGINES, HOW TO REPAIR. серне traning course ... $7.95 
AUTOMOBILE ENGINE REBUILDING .. 913.75 
AUTO RESTORATION GUIDE . best ever published 291 pgs „$11.95 
CAR INTERIOR RESTORATION useful for al! cars н $3.95 


Know how to fix it...to tune it...to service it. 
keep it running right. The TOTAL SERVICE MAN. 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


9797 DATSUN PICK-UP 68-79 for all 521 & 620 models 


1145 DODGE 55-71 ali inc Coronet, Monaco, Polara è $10.95 
0871 DODGE 72-77 for all Monaco & Polara modes |... $8.95 
1259 DODGE OMNI 78.79 covers all models s $10.95 
8208 DODGE RAMCHARGER 74-75 covers all models . . $8.95 
1298 DODGE PICK-UPS 71-79 covers all models .... . 5310.95 
38203 DODGE VANS 67-70 all ic, & & 1 ton mdis mc Pyrmont _ 198.95 
6070 DODGE VANS 71-79 covers all models . $1095 
8192 DUSTER 70-76 for all models ine. Scamp .. ш... monni 98.905 
8189 FAIRLANE, FORD 62-70 covers all models... 88.95 
8366 FAIRMONT,FORD 78-79 covers all models. ..............................#10.95 
9422 FALCON 60-64 covers all models inc Mercury Comet . ,,$48.95 
9874 FALCON, FORD 6 64-70 covers all 6-cyl models... $8.95 
0480 FALCON, FORD V8 65-71 covers all V& models .. шаа 88.95 
9776 FIAT 124 67-77 all inc sdn, sta wan, ТС, spel... coe 910.95 
0844 FIAT 124 SPORT 68-73 all coupe & convertible models .......... $10.95 
9640 FIAT 128 72-79 for all models inc SL & Rally $1095 
B742 FIAT 131 75.79 covers all models inc Mirafiori $10.95 
1201 FIAT 850 64-74 all sedan. coupe & sud mdis 1... 9410.95 
0399 FIAT X1/9 73-79 ow. Et оцон, OLDS 
1073 FIESTA, FORD 77-79 for all models а: 910,95 
0575 FIREBIRD covers all models—67-74 . она MOS 
1149 FORD 55.67 all inc Galawe, LTD, Custom & wagons r 40,95 
0872 FORD 68-79 for Galaxie, LTD. Custom, XL & wagons ...............ф... $8.95 
9369 FORD COURIER 72-77 covers all models imported . o 810.95 
8205 FORD PICK-UP 65-68 all 2 & 4-whl dr mdis, 1/2-1 in o. $3.95 
0451 FORD PICK-UP 69-79 covers all models... Mau rU 
8204 FORD VANS 61-68 for all 42, %, & ton models .. PENES 1.1 
0453 FORD VANS 69-79 covers all 6 & V8 models .. esses 910.95 
2436 ‘GRANADA, FORD 75-77 covers all models . nem T. K L” 
0644 HONDA 360, 600, 67-75 for all models inc” ч "уе TTO 
0885 HONDA ACCORD 77-79 covers all models... vos HERE 
8694 HONDA CIVIC, 73-79 covers all models inc СУСС ..................$10.95 
8206 INTERNATIONAL SCOUT 67-73 800, А, B, И тї... 98.95 
8565 INTERNATIONAL 62-78 tune/maintain Scout, wagon, pick- UD $8.95 
1206 JAGUAR 55-69 sedan mdis 2.4, 34, 38, 240, 340 ...............$10.95 
1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models ................. #10,95 
9612 JAGUAR E-TYPE V12 71-74 covers all models... $10.95 
9399 JAGUAR XJ6 68-78 covers all models ....... анн: 11.1 I 
9617 JAGUAR XJ12 72-77 for all models inc Daimler .................. $10.95 
9769 JEEP 50-65 for 4 & 6 cyl station ................ 916.95 
8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer m mdi. ,, $8.95 
3805 JEEP WAGONEER J-series with 230 ohc eng. . ..$16.95 
9806 JEEP UNIVERSAL CJ-2, CJ-3 ое factory manual .............. 916.95 
0509 JEEP CJ-5, CIB, CJ-7, 55-7 анна E77 
8856 JEEP FC150, 170 covers ail s cab models... 916.95 
8739 JENSEN-HEALEY reprint of factory manual . ieee ODS 
1254 LANDROVER 59-77 covers 2, 2A, 3 gas & diesel n models тшшш 
1149 LINCOLN 55.70 covers all models... aanne 10.95 
9773 LINCOLN 71-77 all models inc Versailles . 910.95 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. LJ 2, 98,95 
8211 MAVERICK 72-77 covers all models . TEL 
1550 MAZDA GLC 77-79 covers all models . rn on 1. 910,95 
0370 MAZDA RX2 70-75 covers sedan & coupe i mdé tinea #00.95 
0371 MAZDA RX-3, 100 70-74 covers all modèls ................................#10,95 
0444 MAZDA 71-78 includes RX4 and Cosmo models .......................... 88.95 
0880 MAZDA PICK-UP 72-75 B-1500 & rotary eng. mdis. s. $8.95 
0593 MAZDA 808, B1B 72-78 covers all models... 810.95 
0781 MERCEDES-BENZ 19091. reprint of owner's manual muuu: $8.95 
1746 RN 220 59-65 covers all mdi... $10.95 
9483 MERCEDES-BENZ 220 58.72 mdis except Diesel . oo 910.98 
1747 MERCEDES BENZ 230 63-68 inc. 2305 & SL .. 510.95 
1748 MERCEDES-BENZ 250 65-68 covers ай models. ................... $10.95 
9484 MERCEDES-BENZ 250 69-72 covers all models... $10.95 
9485 MERCEDES-BENZ 280 68-72 covers ай models $10.95 
0416 MERCEDES-BENZ 58-73 inc 280, 300 & 350, 450 V8 тїз .. $9.95 
8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels. .. wo $10.95 


GENERAL INTERFST BOOKS 


0587 PRICE GUIDE, USED CARS all U.S. & imp cars, It trks, vans ...... $2.50 


0906 OLD CAR VALUE GUIDE latest edition . m rA 
6331 GOLD BOOK official used car value guide 46-70... eee 97.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars .. $8.95 


9534 BUICK POWER MANUAL performance tuning the V6 models ...... $5.95 


1243 CHEVY, RACING THE SMALL BLOCK ... super r performance.. m. $5.95 
8421 CHEVROLET RACING ENGINE how to build ~ aa 82,95 
B125 CHEWY SMALL BLOCK, how to rebuild . Ea al LX 
9409 CHEVY SMALL BLOCK, How to hotrod . T ..99.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53.67. the ‘able! 41935 
9402 CORVETTE PARTS BOOK 53-72 every part, pics, #5 . 324.95 


0946 FORD SMALL BLOCK, How to rebuild . „+ $5.95 
9497 FORD V-B, how to rebuild 351C,351M,400, 429, 460 engines 97.95 
9498 PINTO, how to rebuild the 4-cyl ОНС engines ........... w 97.95 
8195 FORD PERFORMANCE how to get it for street v track .. 87.95 
9877 POWER SECRETS of Smokey ''unick for racing performance... -$7.95 
8152 BOLT-ON PERFORMANCE what to buy & what it will do .......... $7.95 
0735 SUPERPOWER - turbo & supercharging. fuel jin WEN EMEN P L- 
9410 TURBOCHARGERS, How to select & install sss 97.95 
5117 DESIGN & TUNING COMPETITION ENGINES . отн: 14.95 
8422 AUTO AERODYNAMICS engineering fundamentals 22... $7.50 
8441 HOW TO MAKE YOUR CAR HANDLE street/track sss $7.95 


8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid... $7.95 


9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... $8.95 
8050 LAWNMOWER sennce & fix all popular makes... $4.95 
0556 SMALL TRACTOR SERVICE MANUAL суг 22 most pop makes $7.95 
9525 MACHINING FUNDAMENTALS to use all machine shop «и. $15.95 
0636 MODERN METALWORKING covers all metals & methods... $15.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $6.00 


0592 FORK LIFT TRUCKS service. overhaul all gas, prop, elec ............ $19.95 
9807 HEAVY EQUPT REPAIR darers, backhoes, cranes, etc. ............ $15.00 
0135 MOPED SERVICE & REPAIR all makes & models .......................... $6.95 
0557 CHAIN SAW SERVICE MANUAL lor top 34 makes... $8.95 
8002 OIL BURNERS. How to install and service . oo we 1 1. 
8006 WASHING MACHINES fix all makes & model 294.96 
7109 CLOTHES DRYERS fix all makes and models vo $5.95 
1268 SEWING MACHINE REPAIR service, adjust, repair all makes ...... $8.95 
9413 SMALL APPLIANCES how to fix the 10 most common ............... $4.95 


8727 KITCHEN APPLIANCES fix refrgrirs, ranges, frzrs, much more .. $5.95 
9447 ELECTRICITY FROM WIND, WATER & SUM .how to Ww it. 55.95 


8728 SOLAR HEATING & COOLING how to get it free .. "n— 94.95 
9959 TV REPAIR beginner's guide.. step-by-step... bw а Sain. nns 39,95 
B724 LOCKS & LOCKSMITHING complete, step-by-step course .......... $6.95 


9431 EMCTC OF GENERAL AVIATION 352 pages on everything .......... $9.95 
8381 COMPUTER PROGRAMMING HANDBOOK best single source... $9.95 
8928 TELEPHONE ACCESSORIES you can build easy step-by-step . $5.95 


г Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


1149 MERCURY 55-70 covers all models ., $410.95 
9773 MERCURY 71.77 for all models inc Cougar 910.95 
1105 MG TA, TB, TC, ТО, TF 35.55 . . $10.95 
1098 MG MIDGET 58-78 covers all models . 4,510.95 
1106 MGA, MGB 55.68 covers ай models inc twin cam. 510.95 
1720 MGB, MGBGT 69-79 all roadster & coupe models .... $10.95 
8396 MGC reprint of factory manual .... —.... (ol eee 980.95 
0917 MINI 59-78 covers all models inc Mini- Cooper Jih و‎ earth $10.95 
9436 MONARCH, MERCURY 75-77 for ali models 2 98.95 
0050 MONZA, CHEVROLET 77-79 factory manual. ре ‹ саг qu 513.95 
9376 MUSTANG 65-73 covers all models .............. s 910.95 
0479 MUSTANG VB 65-73 covers all models occu 010.95 
8272 MUSTANG И 74-78 covers all 4, V6, & VB models... a $10.95 
8187 МОМА 69-79 covers all 4, 6 & V8 models .. censes 8.95 
7107 OLDS CUTLASS 70-77 covers all inc 442 models . __ $8.95 
0002 OLDS 68, 71, 74 factory shop manual.. must gwe year... $11.95 
0008 OLDS 75-79 factory shop manual... must give year 0000.00... $17.95 
1724 OPEL KADETT 62.73 1000, 1100, 1200 models . ..............$10.95 
1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis $1095 
8273 OPEL 66-79 for ай models inc 1900 Manta & Isuzu ................. 910.95 
9589 OPEL GT 68-73 covers all 1900 models 5... $10.95 
0875 PEUGEOT 504 68-74 includes diesel models ooo 08.95 
7124 PEUGEOT 504 58-78 for all gasoline models ..........................#1@,95 
0883 PINTO 70-79 covers ail models inc Mercury Bobeat ................... 98.95 
1145 PLYMOUTH 55-71 all inc Ве беге, Fury, Satelite |... $10.95 
0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdls .„........,.......... $8.95 
1660 PLYMOUTH HORIZON 78-79 covers all models... 910.95 
0030 PONTIAC 69-75 factory manual, al! models give year ................ 918.95 
0489 PONTIAC TEMPEST 68-73 all mais inc GTO, Le Mans. ................ $8.95 
1650 PORSCHE 356 57-65 covers A, B & C models .......................... #10,96 
1591 PORSCHE 911 64-73 covers all models... 100 000095 
8173 PORSCHE 911 74-77 includes N, S. Targa, Carrera... ...... $10.95 
1590 PORSCHE 912 65-69 with 1582cc engine ннз. 000,95 
9834 PORSCHE 914 70-76 all models ing 91476 . mW JU EL 
0993 PORSCHE 924 76-76 ...... ‚ 910.95 
8208 RAMCHARGER, TRAILDUSTER 74-75 all models $8.95 
0372 RENAULT 5 72-78 for ail models inc Le Car . ssa #10,95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 . _. $10.95 
9429 RENAULT 12 69-79 covers all models inc auto trans n £1095 
0645 RENAULT 15, 17 71-78 ali mdis inc TL. TS . .$10.95 
1554 RENAULT 16 65-78 covers all models .. cet pa es ee Irt 
0395 ROADRUNNER & SATELLITE 68-73 all models . .. $8.95 
1121 ROVER 2000 63-75 for all models inc 2200 .. -510.95 
0750 SAAB 99 69-76 covers all models inc fuel jection n SOS 
8440 SAAB 67-75 covers all models inc Sonnet .. 5 940.95 
1098 SPRITE 58-71 covers all Mk 1, 2, 3& 4 mode $1095 
8058 SUBARU 71-79 all sedan, coupe, hardtop & it models. 2,910.95 
0845 SUNBEAM TIGER reprint of factory shop manual ., — #@0.@6 
0489 TEMPEST, GTO, LE MANS 68-73 all models s... $8.95 
0773 THUNDERBIRD 71-77 covers all models 2... MMC LE 
8189 TORINO 68-75 all models inc Elite, Ranchero . алоца 88.95 
0912 TOYOTA CELICA 70-77 covers all models EEE 05 
0829 TOYOTA CELICA 78-79 . nl DEDE IUE: 
7127 TOYOTA COROLLA 68-74 tor all models ............ ao $10.95 
9812 TOYOTA COROLLA 75-78 ali models plus 5-spd trans o ...§10.95 
1738 TOYOTA CORONA 65-68 covers 4-cyl 1500 models .. 210,95 
0926 TOYOTA CORONA 69-73 for all d-cy! models inc MK їй... $10.95 
QERS TOYOTA CORONA 74-77 covers all 4-cyl models... .. .... 10.95 
0754 TOYOTA CORONA Mk 2 72-76 for ай 5 cylinder models ..........$10.95 
0647 TOYOTA HI-LUX 68-77 covers all pick-up models... PME Cr 
8524 TOYOTA LAND CRUISER 66-77 covers all models . 4910,95 
1200 TRIUMPH SPITFIRE 69-78 covers all тобе! _............................210,95 
1231 TRIUMPH TRÀ 61-67 covers all models .. ""—— ЖИА Ө 
1015 TRIUMPH TRS, TR6, 67-76 ай models inc TR2SO . c 910.95 
8693 TRIUMPH TAT 75-79 . nuc iri 
8192 VALIANT 68-76 all mdis inc Scamp. ‘Signette iaa mcs caca n Й 
8455 МЕСА 70-71 covers all models . es ane 810.95 
0567 VEGA 72.73 all 140 CID & GT 140 CID models ann $8.95 
0884 МЕСА 74.77 covers all models .. MCN НЬ |. 
9404 VOLARE, PLYMOUTH 76-78 hoea ali mall ا‎ aain 98.95 
1227 VOLKSWAGEN BEETLE 54.57 tor all mdis inc К.б. 510.95 


0140 VOLKSWAGEN BEETLE 68-77 covers all models inc KG .........510.95 
8695 VOLKSWAGEN RABBIT,SCIROCCO 74-77 covers all gas mdis $10.95 
6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 ail mals inc Diesel ..$17.95 
1547 VOLKSWAGEN BUS 54-67 all camper, van, transporter mdis .. $10.95 


7130 VOLKSWAGEN BUS 68-78 all camper, van, transporter mdis ..$10.95 


9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback .........$10,95 
9778 VOLKSWAGEN 412 71.74 covers all models 1... 810.95 
8748 VOLKSWAGEN DASHER 74-78 covers ali models ......... ona 
9444 VOLVO P1800 60-73 ай models inc E & ES ., d 95 
1754 VOLVO 142, 144, 145 66-74 for all models inc S & E ...........§10.95 
9558 VOLVO 164 68.75 fcr all models inc fuel injection cssc $1095 
3729 VOLVO 242, 244, 245 74-78 for ail inc fuel inj models .........5.10.95 


8311 VOLVO 262, 264. 265 75-78 all modet in inc fuel injection ...... $10.95 
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Yes, 106 Mink 


but with а 


. This important differ- 
vence is Vitamin E oil, a 
natural substance which 
not only softens and 
rejuvenates leather, it re- 
tards oxidation. (Oxidation 
causes leather to dry out 
,and crack.) We've com- 
 bined this emollient with 
prime mink oil, lanolin and 
silicone and come up with a 
formula that effectively out- 
performs all other Mink Oil 
products without this in- 
gredient. You'll never find a 
better product to condition, 
waterproof and preserve 
almost all fine leathers. 


50 if you've sunk a bun- 
dle in expensive leather 
boots, shoes, sports equip- 
ment or what have you, 
think about the ' ‘golden 
difference”. . . and protect 
your investment. 


Tub, Liquid Spray and Push-Up, 
all unconditionally guaranteed 


See your dealer or write: 


(OOLC-80 


Mud Guts. 


The absolute latest in 
advanced speaker techno- 
logy. Wave Aperature 
Drivers, the Patented 
Nestrovic Woofer System, raw 
speaker components selected for 
their excellence. Horns, crossovers. sübwcolsrá, woofers. 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 
speakers and design information. Send for FREE 48 page 
color catalog from the largest, most expo rienced speaker 
kit manutacturer in the world. DONTDEL LAY. Write today! 


Јесакепае 


Dept. 193 735 N. Northlake Way 
Seattle, Washington 98 
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LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business, Big pay. full-time jobs — 
HAVE À PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
poma Fiven. Job help. Thousands of suc- 
essiul graduates. OUR 57th YEAR! Send 
now lor a big new Illustrated FREE "pega No obligation. G-I. 
‚ МА МЕА o. Ti1-02- 

0197T. Dept 51.0, 33 N. Superior, Toledo, Ohia 43604. 


ж 


iium GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. es 
For your nearest dealer | € 

and free catalog 


~ CALL TOLL FREE a 5-6 v 
GC 1-800-547-6911 жы 
j White's Electronics, Inc. Dept. PB-O 


"uiii" Sweet Home, OR 97386 nan ENG 


zn E UE E LG 


| compartment 


Refrigerator-freezers 
[Continued | 


Defrost-water 


| drainage 


OUTLET 


MOUNTING 
EAR 


| After a running cycle, frozen droplets 


of water along the evaporator coil will 
begin to melt. Normally, they will run 
down the coil surface and leave the | 
through the drain 
trough. If water collects in the bottom 
of the refrigerator compartment, how- | 
ever, contaminants along the coil may 
cause the water to drip off before 
reaching the trough. If this occurs, 
wash the coil thoroughly with a mild 
detergent, then wipe on a solution of 
water and dishwasher wetting agent. 
Don'trinse it off; the wetting agent will 
help water run off the clean coil. 

If the drain trough is overflowing, re- 
move it and the connecting drain tube 
that leads to the condensate tray in the 
unit compartment. The tube is usually 
located on the back of the refrigerator. 
Clear the tube by forcing water (from a 


| faucet) through it. You'll probably | 


force out a "plug" of algae or food par- 
ticles. Use a pipe cleaner to clean the 
trough outlet. After reinstalling, pour a 
tablespoon of ammonia into the drain 
trough to destroy any spores and pre- 
vent further algae growth. 


Ten tips for 
better boating 
mpg 


As gasoline prices continue to soar, 
power boating becomes more and 
more costly. Here are 10 tips to help 
conserve fuel afloat. 

€ Make sure your engine matches 
your boat. The engine should be pow- 
erful enough to plane your boat, pas- 
sengers, and gear even at throttle 
speed reduced up to 25 percent. A 
large engine working easily may actu- 
ally use less fuel than a small engine 
stretched to its limits to maintain 
speed. 

9 Pre-season,  mid-season, and 
post-season maintenance, as specified 
in your owner's manual, is essential 
for top fuel mileage. Clean and prop- 
erly gap the spark plugs; correct the 
idle and choke adjustments. 

€ Keep the bottom of your hull 
clean. Algae growth or barnacles re- 
tard performance. Anti-fouling paints 
discourage these parasites from hitch- 
ing a ride on your boat, and make the 
hull easier to clean. 

€ Rig your outboard as high on the 
transom as possible to minimize drag 
from the engine's lower unit. 

€ Make sure your engine is proper- 
ly aligned with the boat. Some out- 
boards have a trim tab that's adjust- 
able to compensate for propeller 
torque. The vertical angle of the en- 
gine must also be adjusted so your 
boat neither plows nor porpoises. 

9 Get on plane quickly. Your en- 
gine works hardest and uses extra fuel 
when first getting on plane. Quick ac- 
celeration minimizes this hard labor. 

€ After you've reached a solid plan- 
ing attitude, throttle back as far as 
you can and still maintain a clean 
plane. In most cases, a 20—25 percent 
reduction in throttle setting saves 
20—50 percent on fuel, depending on 
boat and engine combination. 

€ Don’t idle unnecessarily. Today's 
outboards need no warm-up time. 

® Drive straight unless there’s a 
safety reason for varying direction. 

€ Be sure to use the correct out- 
board oil. Most newer outboards run 
on a lean 50:1 ratio of gasoline to 
oil, but many older models operate on 
a 24:1 mix. Check with the manufac- 
turer for the mix for your engine. 

Careful refueling is also essential; 
don't spill. And while squeezing the 
bulb on your fuel hose, watch for any 
leaks in hose or connections. Leaks 
are wasteful—and dangerous. 

These tips are adapted from John- 
son Outboards' Guide to Fuel Conser- 
vation.—Ed Moslander 


“Armstrong proved to me 
now theres a GREAT 
All-Season Radial Tire!” 


ROGER STAUBACH 
Dallas Cowboys Quarterback 


AEs. 


H Ц 
В НРЦ 


"Armstrong Coronet All-Season Radial 
will give you outstanding performance 
season after season after season.”’ 


"I went to the Armstrong Proving Grounds to see some 
of the demanding tests they put the new Coronet 
All-Season Radial through. They proved to me that this 
new tire will give you excellent traction in snow. ..con- 
trolled handling on wet pavement... and long wear on 
any road surface. 

“So don't settle for just any all-season radial, ask your 
independent Armstrong dealer for the Coronet All-Sea- 
son Radial...the one you can depend on season after 
season after season." | 


4ÀÓRMSTRONG TIRES 


GRIP THE ROAD 
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Aftate for 


Athletes Foot 


is better 
than 
Desenex: 

Really better. 


If you've got athlete's foot and you're 
still using Desenex,you should know 
that Aftate is better. 

In independent studies, the medica- 
tion in Aftate has been proven to be 
more effective in killing athlete's foot 
fungus than the medication in Desenex. 

In fact, doctors recommend the 
medication in Aftate 11 to 1 over the 
medication in Desenex. 11 to 1. 

Aftate is better than Desenex. Really 
better. It's the killer. 


Read and follow label directions. 


© Plough. Inc. 1979 


STORE COUPON 


7 SAVE 306 


FOR ATHLETE'S FOOT 


Good for any regular size 
Aftate purchase (except trial size). 
TO DEALER: You are authorized to act as 


| our agent for the redemption of this 


coupon. We reimburse you for the face 
value of this coupon plus 5e handling, ~ 
provided that you and the consumer have complied 
with the following terms: invoices showing purchase 
in the last 90 days of sufficient stock to cover coupons 
presented must be shown upon request. Coupon is 
good on the purchase of one package of any form of 
Aftate, except trial size. Consumer must pay any sales 
tax involved. Void when presented by outside agency, 
broker, or others who are not retail distributors of our 
merchandise, or where taxed or prohibited or re- 
stricted by law. Any other application of this coupon con- 
anu fraud. Cash value: 1/20 of lg. To redeem. mail 

о: PLOUGH, INC., PO. Box 1510, Clinton, lowa 52734. 
OFFER EXPIRES 12/31/81. COUPON REDEEMABLE 
ONLY IN U.S.A. | 


| SThOOT ODTTh 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Dryer-venting danger 


If your clothes dryer is less than 10 years 
old, it is probably vented through a flexi- 
ble plastic duct. The same kind of ducting 
is supplied with the do-it-yourself venting 
kits that are displayed in most appliance 
emporiums. 

Even so, the instruction manual of my 
new General Electric dryer says, in capital 
letters: "WHEN FLEXIBLE DUCT IS USED, 
WE STRONGLY RECOMMEND METALLIC 
FLEXIBLE DUCT.” 

Several top officials of the appliance in- 
dustry І talked to recently expressed con- 
cern about nonmetallic ducting. And | 
must say, | agree with them. 

Here's the problem. No matter how well 
the vent system is installed, there’s al- 
ways some lint accumulation in it and in 
the air passageways within the dryer. Lint 
from many fabrics is highly flammable, 
even somewhat explosive in certain pro- 
portions. If it ignites—and it probably will 
sometime—a “flash” occurs that can mo- 
mentarily spread through all the passages 


where lint lurks. If it’s contained within 
metal enclosures, that's usually all there 
is to it. Not so when nonmetallic duct is 
used; the duct itself can burn and melt, 
causing, at the least, severe smoke dam- 
age. 

If your dryer uses plastic duct, | think 
you would be wise to convert to metal, 
either rigid or flexible. You may have a 
tough time finding metallic flexible duct, 
but check with appliance-parts suppliers 
or heating- and air-conditioning-parts 
dealers. Flexible duct is quick and conve- 
nient, but remember that it offers more air 
resistance and for this reason should not 
be used for runs of more than 10 feet in 
length. 

While you're making the change to met- 
al you might also consider installing one 
of the devices that allows you to exhaust 
heated, moist air indoors during winter 
months, and outside in summer. Several 
studies, including my own [PS, Nov. '78], 


indicate that this is an inexpensive and 
beneficial energy saver. 


Water-heating dishwasher 


In most dishwashers, the heating element 
that dries the dishes is also energized dur- 
ing the wash cycle to maintain tempera- 
ture while the water is sprayed on the 
dishes. It may even raise the temperature 
a degree or two. That's enough for normal 
conditions, but not if you've lowered your 
water heater setting, as | have, for safety 
and energy conservation. To boost the 
temperature of the hot water, | installed 
an in-line water heater. 

Now, KitchenAid has introduced the En- 
ergy Saver IV dishwasher, which includes 
a built-in heater that boosts water temper- 
ature as high as 150 degrees for the first 
and final rinses. This lets you keep your 
water heater set at 120 degrees, which can 
mean a 10 percent saving in water-heat- 
ing costs. This new dishwasher also has a 
switch that lets you eliminate the power- 
drying cycle—as do other dishwashers 
touted as energy-savers. But designing a 
dishwasher to operate with 120-degree 
water is a welcome innovation. 

Finding hard- 


Q to-get parts 


| service home appliances, and | have 
been unable to find a part for a Hardwick 
range model Z4642A-41AT, purchased in 
1966. | removed a block containing a de- 
fective oven thermocouple and took it to à 
dealer, who said he could get another; 
then | was told he couldn't get the part and 
had thrown away the old one. 

Arthur Hoewing, Moweaqua, Ill. 


Functional! parts are usually available for 
older appliances— somewhere. Your let- 
ter is typical of many I receive. [find good 
success by following this procedure: 

e Start with complete identification— 
the full model and serial number taken 
from the model-number plate, not the 
owner's manual or a sales slip. 

9 /nquire at the authorized repair cen- 
ter or an appliance-parts distributor. 

€ Write or call the manufacturer. 

One of these actions will almost always 
get results. Іп your case, Hardwick advises 
that the part is available through Robert- 
shaw (the controls manufacturer) as part 
no. VS 4060-005. Your local dealer is Rob- 
ert Barclay, Inc., 730 E. Sangamon St., De- 
catur, Ill. 62521; tel. (217) 428-6607. 


Capping the chimney 


| have a brick fireplace with a Heatilator 
built into it. When it rains, water comes 


| down the chimney. Would an extension 
with a hood installed at the top of the 

chimney prevent this? 
G. D. Scharnhorst, Sacramento, Calif. 


A terminal cap for the chimney can stop 

this problem and prevent downdrafts as 

well. This can be as simple as a flat piece 

of sheet metal supported by four legs; 

but, when using a manufactured fireplace, 

use the cap recommended by the manu- 
| facturer. 


| Dishwasher drying tactics 


After reading about ways to conserve 
electricity, | disconnected the heating ele- 
ment on my Sears dishwasher, model 
587.721501. This caused the soap dis- 
penser to become inoperable, so | recon- 
nected ії. Isthere any way to eliminate just 
the drying cycle? 

| Robert Fox, Addison, Ill 


First, drying the dishes isn't the only duty 

of the heating element. It also maintains 
| water temperature during the wash cy- 
| cles, and disconnecting it can leave you 
| with a tub of dirty dishes. 

Unless a dishwasher is equipped with a 
switch that stops the machine at the end 
of the final rinse (as later versions of your 
model were), there's no good way to ac- 
complish this except to turn the machine 
off as soon as it reaches the dry cycle. At 
the same time, open the door to promote 
air drying. 

Better take another look at that soap dis- 
penser; disconnecting the heating ele- 
ment shouldn't keep it from working. This 
is a bimetal type dispenser, and | suspeci 
that you may have a poor connection 
where the wires enter the dispenser. 
Sears has a modification kit to correct 
this. 


= = 8 


Refrigerator condensation 


The sides, door, and top of my GE TB14 
refrigerator-freezer are cold to the touch. 
On a humid summer day there is conden- 
sation on top. Is it wasting energy? 
Should the shell have better insulation, 
and can | add some? 

Richard Fitzpatrick, Brooklyn, N.Y. 


If the condensation is only occasional and 
not enough to be troublesome, it's proba- 
bly normal. No insulation is perfect, and 
it's zero degrees inside that freezer, just a 
few inches away from the cabinet shell. 
On a humid day, the dew point can be so 
high that only a slight temperature drop 
on the cabinet surface can precipitate 
(pardon) this problem. 

lf it gets worse, check for wet insulation 
by removing the plastic molding trim just 
inside the freezer door. To snap it out, first 
warm it with a cloth soaked in warm 
water, then pry gently with a putty knife. 
Some refrigerators have heaters to warm 
the cabinet and prevent condensation; 
yours doesn't have them, and it's just as 
weli—they really waste energy. 


Measuring power efficiency 


In the May 1979 PS, you stated that you 
used a recording wattmeter to measure 
power consumption. Where can! get such 


a meter, or could | build my own? Also, 
where can | get a suitable switch for my 
220-volt hot-water heater so 1 can turn it 
off and on without having to pull out 
the fuses? 

James T. Boyle, Dothan, Ala. 


Most industrial electronics suppliers can 
obtain or order a recording wattmeter for 
you, but they are expensive. It wouldn't be 
practical to build your own. Depending on 
your purposes, however, you might be 
able to use a recording kilowatt-hour me- 
ter, which is much more common (the 
electric meter on your house is a kWh me- 
ter). You might even find that your local 
utility will cooperate by selling or lending 
you one. 

Any 30-ampere double-pole disconnect 
switch should be suitable for switching 
your hot-water heater. They are available 
from electrical-parts suppliers. 


Orifices in storage 


Where can | find an orifice to convert 
my Roper Model 52D13NN gas range 
from city gas to LP? Also, do | need 
anything for the oven-burner conver- 
sion? 

B. Stawicki, West Willington, Conn. 


You may already have the orifice you 
need. Look behind the nameplate, usual- 
ly located on the bottom storage drawer. 
If an orifice is stamped with a 6 or 7 or 
painted red, it is for LP; with a 12 or 13 
or painted black, it's for natural or 
mixed gas; with a 16 or brass-colored, 
for manufactured gas. Usually they 
should be fitted to the oven pilot and 
any side tower pilots. 

Some gas ranges have adjustable 
orifices. The pilot orifices are usually 
adjusted by a screw located on the pilot 
gas line, and the oven pilot by a screw 
near the thermostat valve. The burners 
themselves may have universal hooded 
adjustable orifices. 

Changing or adjusting orifices on 
gas equipment should be done by a 
qualified gas-service technician who 
will use a manometer to be sure that the 
gas flow is correct. And whenever a 
range is moved, as yours was, be 
sure that all tubing is tested for leaks. 


Ceiling fans 


| have seen ceiling-mounted fans (the old 
"drugstore" variety) advertised as en- 


ergy-saving devices. Can they possibly . 


have any merit from this standpoint? 
Mary Jackson, St. Louis, Mo. 


Yes, in the right applications. In summer, 
the evaporative effect of air moving 
across your skin makes you feel cooler. In 
winter, these fans are useful with high 
ceilings since they can force hot air down, 
reducing stratification and making tem- 
peratures more consistent. 


Got a home-equipment problem? Write to 
Evan Powell, Housepower, Chestnut 
Mountain, Rte. 1, Box 322A, Travelers Rest, 
S.C. 29690, giving appliance make and 
model number. Sorry, but unpublished 
questions cannot be answered by mail. 


| |: stitutes fraud. Cash value: 1/20 of 1g. To redeem, mail 


Aftate for 


Jock lich 


is better 
than 
Cruex: 


Really better. 


If you've got jock itch and you're still 
using Cruex, you should know that 
Aftate is better. 

The medication in Aftate has been 
tested and found to be more effective 
than the medication in Cruex for killing 
jock itch fungus. 

The powerful medication in Aftate 
not only kills all major types of jock itch 
fungus, but also helps prevent reinfec- 
tion. 

For the relief of painful itching and 
chafing of jock itch, get Aftate. 

It's the killer. 

Read and follow label directions. 


SAVE 30¢ С ©] 


a 


Aftat 
FOR JOCK ITCH | 
Good for any regular size 
ME Aftate purchase (except trial size). | 
TO DEALER: You are authorized to act as 
our agent for the redemption of this 
coupon. We reimburse you for the face | 
^ value of this coupon plus 5¢ handling. 
provided that you and the consumer have complied 
with the following terms: invoices showing purchase | 
in the last 90 days of sufficient stock to cover coupons 
" presented must be shown upon request. Coupon 15 
good on the purchase of one package of any form of | 
Aftate, except trial size. Consumer must pay any sales 
tax involved. Void when presented by outside agency. 
broker, or others who are not retail distributors of our 
merchandise, or where taxed or prohibited or re- 
stricted by law. Апу other application of this coupon con - | 


to: PLOUGH, INC.. PO. Box 1510. Clinton, lowa 52734. 
ida EXPIRES 12/31/81. COUPON REDEEMABLE 


411400 100639 
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Complete life support systems... water, 
heat, lights and fuel economy. 


YOU Do. 


Year after year, you tool users buy more 
CHANNELLOCK tongue and groove pliers 
than any of the imitator brands. By far. It's your 
way of telling us that CHANNELLOCK, the orig- 
inal, the first of its kind, is best of its kind. Thank 
you. We're going to keep it that way. 


CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 


Meet the Rest of the Family. Send For Free Catalog. 
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W ho Says Ours Are The Best? 


"WIDE OPEN SPACE" 
CAPSULE 


EVELAND’S 
Dept. PS-680 

Box 2 

Backus, MN 56435 


Outboard steerers 
[Continued from page 87] 


It takes five complete wheel revolu- 
tions to swing the outboard through 
its full left/right turning radius—com- 
pared with 3% or four for conventional 
mechanical steering systems. This 
permits more precise steering control 
at high speeds. And there's no extra 
play at the wheel. 

Best of all, as my tight turns proved, 
no torque is transmitted from the out- 
board to the wheel. Thanks to the 
“push-push” steering, I felt no change 
in the wheel even when the outboard 
was trimmed all the way in or out— 
two extremes almost guaranteed to 
produce troublesome feedback for me- 
chanical steerers. 

The SyTen is designed for outboards 
of 75 hp and up. I didn't test the unit 
with dual engines, but Teleflex says 
that an optional tie-bar kit ($130) en- 
ables SyTen to handle a pair of large 
V6 outboards easily. SyTen prices 
vary with hose length, and start at 
$450. 


Simple auxiliary steerer 


I did use two engines for my test of 
OMC’s new auxiliary outboard steer- 
er—a large, 75-hp powerhead mated 
with a 15-hp auxiliary. 

Rising fuel prices have made this 
engine combination attractive to off- 
shore outboard skippers who use the 
small engine for trolling and for emer- 
gency get-home power. In my tests, 
Гуе found that a 10—15-hp kicker can 
maintain adequate trolling speed 
while using a third to a fourth as 
much fuel as a large V4 or V6 engine. 
But steering the auxiliary from the 
helm has been impossible without a 
separate, expensive steering system. 

OMC’s inexpensive ($60) new tie- 
bar kit handles outboards up to 15 hp. 
Though designed for use with the 
OMC auxiliary motor bracket, the 
steerer will work with other brack- 
ets—if they position the outboard 
identically when it's running. The 
auxiliary must also be port-mounted, 
with at least 29 inches between its 
centerline and that of the main out- 
board. And the transom cutout must 
be wide enough to prevent binding 
when the tie bar is hooked up. 

In open-water tests I found that the 
OMC tie bar didn't affect steering 
ease—and the smaller engine added 
no detectable steering drag. 

The OMC kit, however, provides no 
way to control the auxiliary's throttle 
or gearshift from the helm. But this 
shouldn't be a problem when slowly 
trolling in open water. If auxiliary 
helm control in tight quarters is de- 
sired, a second set of cables can be in- 
stalled. 


PS readers talk back 
[Continued from page 4] 


| learned in apprentice school that 
plumb lines are indeed not parallel. Your 
readers and Mr. Ingalls can check this by 
referring to Audels Masons and Builders 

Guide, Vol. 1. 
Emmett Shaffer, Navarre, Ohio 


More on meters and metres 


In your April issue [RTB], reader R. E. Mey- 
ers remarks about the spelling of meter 
and /iter. According to the decision of the 
U.S. Metric Board, established by the Met- 
ric Conversion Act of 1975, Public Law 94- 
168, the proper spelling in the United 
States is meter and /iter, conforming to 
the typical ending in American usage of 
-er instead of -re. 

This decision is entirely proper, since 
these units are similarly spelled according 
to local language usage everywhere else 
in the world. Thus we join the Germans, 
Austrians, the German-speaking Swiss, 
the Flemish-speaking Belgians, the Hun- 
garians, Dutch, and Scandinavians in us- 
ing meter and /iter. The French and the 
French-speaking Belgians use metre and 
litre. The Spanish, Portugese, and Italians 
use metro and /itro; the Russians use metr 
and /itr. 

G. E. Westerlund, Chief Engineer 
ESICO, Inc., Deep River, Conn. 


Wrong ohms 


The sketches in Ray Hill's April article 
"You Can Troubleshoot Your Car's Elec- 
tronic Ignition" contain a repeated small 
error. The auxiliary resistance in Chrys- 
ler's ballast resistor is 5.0 ohms. The com- 
pensating side has resistance of 0.5 ohms. 
Both are rated 0.5 ohms in illustrations 
three through eight on pages 118 and 
119. 

Dr. Herbert L. Hartley, Edmonds, Wash. 


You are correct. 


Hypar birdhouse 


Just for kicks | built a birdhouse using the 
"Hypar Structures" technique described 
in your February article. It is everything 
you said it is: easy to build, strong, per- 
manent, and watertight. Somehow | 
didn't achieve the aesthetic effect of the 
pictures you published, however. My 
birdhouse looks like a one-eyed snapping 
turtle with a hangover. | just installed it in 
a tree and am anxiously awaiting a ten- 
ant. 

Judd H. Black, Rochester, N.Y. 


Yes, you don't need a license 


In your March story "Tune in Satellite 
TV," you say that in October 1979 the FCC 
lifted the requirement that television-re- 
ceive-only antennas be licensed. The 
March-April 1980 issue of Elementary 
Electronics states that FCC licensing is still 
required. Who's right? 

L. M. Cotton, New Bern, N.C. 


We are. Gis) 


Dr. Watt is no fly-by-night 


energy Saver. 


The National Aeronautics & 
Space Administration holds the 
basic patent.* Their device was | d ы 
developed to get the highest effi- i "rs 
ciency possible out of motors ` | 
which would run on solar energy. 

EnerCon, under licence from 
N.A.S.A., developed Dr. Watt to cut 
the power used by induction motors 
of V2-hp., or less. The kind that run home 
appliances. Your refrigerator and freezer. 
Your washer and sump pump. The power tools 
you have in your workshop. 


Dr. Watt doles out power. 


The motors in your home don't need all the power they pull all the time. 
For example: Your washing machine's motor runs "full blast", even when 
you're doing a light load, even when the tub's not turning. It doesn't have 
to pull all that power, but it does. Dr. Watt measures the amount of power 
needed, cuts it down to the minimum, and delivers only that power to the 
motor. 


Reduce kilowatt hours up to 60%. 


Depending on the function of the motor, you can save from 10% to 60% 
of the power it is using now. The motor will run quieter, cooler, and last 
longer, too. 

Start to save today. Order Dr. Watt now. If you're not satisfied, for any 
reason, return the unit for a full refund. 


“TOR 
Jh 2i c CONTRO, 
Er 


= a چ ن‎ 2—6 6С ео ee ee 


Please send me (Number) —— Dr. Watts @ $29.95 ea. (Ohio residents add 


41 % sales tax.) Plus $2.95 postage and handling. $—— Total. 
Enclosed find my O check O money order. 
Billmy O VISA or О Master Charge, Accountt 1 1 0.  Exp.date |. |  /— 


Name 


„Юг 
ATT 


€nerCon Inc. 


Address 


City State — A Zip 


Or you may order via our TOLL FREE NUMBER: 
800-321-3562. Ohio residents call (216) 585-0610. 30044 Lakeland Boulevard 
*Licensed from N.A.S.A. Under Patent 44,052,648. Wickliffe, Ohio 44092 


DER REST кыйный сс асе шый ОО ОШ ioe 


Is your family’s safety 
worth $12.95? 
SAFE-T-BLADE - the only power mower 
blade made to protect you and you family. 
* Made of flexible, shock absorbing 

nylon and rubber for safety and 

durability. 
* Cuts and bags just like a steel blada. 
e Designed to cut grass - not people. 
* One size fits all 17-22" rotary mowers. 
* As seen in Popular Science & Newsweek. 
Order your SAFE-T-BLADE Now! Send 
check or money order for $12.95 plus 
$2.00 shipping and handling to SAFE-T- 
BLADE, Inc., 6040 N. 7th Street, Suite 101, 
Phoenix, Arizona 85014 
One year guarantee with return of blade 
and $4.00 for shipping and ha nding. 
Your family 
deserves a blade 
safer than steel. 


Only от — X" d 
$7.95 U.S. орно. EN 


» Polished Glass Lenses 


» Metal Frames *Money Back Guarantee 


Impact Resistant 
To order, send check or money order (include $1.00 for 


NOTICE: Don! be fooled by cheap imitations. These glosses are 
[made exclusively lor U 5. Optics. To make sure you get the beti, | 
order now. 30-day money back guarantee 


FREE case with each pair. 
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All These 
Sell-on-Sight Money Makers 
Can be Made with just One Tool!* 


Picture yourself turning out hand 
crafted things like these — and sell- 
| ing them for a profit! 


It's easier than you think. You can 
enjoy hours of pleasure and relaxa- 
| tion making beautiful, useful items 
from salad bowls to lamp bases. 
Then, as a bonus reward from your 
leisure, you can see these thinas sell 
— as fast as you make them. 


You may have thought it takes too 
much costly equipment to turn out 
this kind of professional-looking 
work. But you're wrong. You no 
longer need to spend a fortune or 
clutter your limited workshop space 
with dozens of cumbersome tools. 


| Now, there is one unique power tool 
so versatile, so high in quality, and 
so easy to use that it’s all you need to 
create instant best sellers. 


This remarkable machine is the 
Shopsmith Mark V. It is so amaz- 
ingly compact that it takes no more 
space than a bicycle. But it out- 
| performs any combination of power 
tools you can buy. 


Тһе Shopsmith Mark V actually 
brings you all five of the most im- 
portant power shop tools you need 
— a 10" table saw, 12" disc sander, 
horizontal boring machine, 161%” 
variable speed drill press, and 34" 
lathe — in one complete free-standing 
floor unit. 


Each tool is powered by the same 
rugged heavy duty, precision-built 
| motor so the Mark V costs you far 
| less than five individual tools. 


Its easy to make sell-on-sight 
items with the one tool that's right 
for all your jobs! The Shopsmith 
Mark V is versatile and easy to 
operate. After only about an hour's 
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practice, you'll find yourself chang- 
ing operations from set-up to set-up 
in less than 90 seconds. 


What's more, you'll be able to “bor- 
row" functions and set-ups from 
one tool to enhance the capabilities 
of the other tools. And you can add 
accessory tools and functions later 
as you need them. So your Mark V 
can grow right along with your 
woodworking business... 


Send for your FREE information. 


Mail the coupon today. We'll send 


you all the information on the amaz- 
ing 5-in-1 tool — the Mark V. The 
information is absolutely free and 


without obligation. We'll also tell | 


you how you can actually use the 


amazing Mark V in your own home | 


without risking a single penny. 


amm 


The tool to start with... 
the system you grow with! 
"Some hand tool work will he necessary. 


Y Shopsmith Inc. 
Dept. 2521 


750 Center Drive 
Vandalia, Ohio 45377 


Yes! Please mail me your FREE Infor- 

mation Kit on the Shopsmith Mark V. | 

understand there is no obligation. 
Name 


Address 
City 


Dual-fuel motor homes 
[Continued from page 90] 


start to 60 mph on gasoline and 27.7 
seconds on propane fuel. The Midas, 
powered by a Chevrolet 454-cu.-in. 
V8, averaged 18.8 seconds on gasoline 
and 21.8 seconds on propane. 

This apparent slowness was not ac- 
tually noticeable in standard driving 
situations. And I tend to drive a motor 
home more conservatively than a car, 
so I don't think that is a handicap. 

We were unable to conduct any com- 
parative fuel-economy tests because 
there was no way to accurately mea- 
sure the amount of propane burned 
with the equipment at our disposal. 
Propane, however, has about eight 
percent fewer Btu than gasoline. 
Spokesmen for Midas and Winnebago 
told PS that their tests indicate that 
motor homes would not suffer a full 
eight percent drop in miles per gallon 
on propane, but LP fuel economy is 
poorer than that of gasoline. With pro- 
pane priced much lower than gaso- 
line, though, the cost per mile trav- 
eled would be less with propane. 

Just how much money you can save 
running on propane, however, de- 
pends on where you live. In New York, 
where I drove the motor homes, I paid 
as much as $1.37 a gallon for propane. 
Butinthe Chicago area, propane costs 
about 75¢ a gallon, substantially less 
than regular gasoline. And gas com- 
panies surveyed by PS indicate that 
propane costs as little as 70 cents a 
gallon in some areas. 

What about availability of propane? 
There are about 25,000 LP outlets in 
the U.S., according to the National 
L.P. Gas Assn. (1301 W. 22nd St., Oak 
Brook, Ill. 60521), which offers a di- 
rectory ($1) of 4000 outlets. 

One special difficulty I encountered 
in filling the motor home's propane 
cylinders is that many LP dealers fill 
without using flow meters to measure 
how much propane you're getting. 
They fill the cylinder until the relief 
valve vents gas, signifying it's full. 
Thus, unless you start with a totally 
empty cylinder, you don't know exact- 
ly how much you get, even though 
you're charged for a full tank. 

How many miles you'd have to trav- 
el before you recovered the initial cost 
for the dual-fuel option depends on the 
use you give your motor home. Winne- 
bago charges anywhere from $558 to . 
$1200 for dual-fuel systems, de- 
pending on the one you select. Midas' 
price is about $1200. My belief is that 
it would not be economically justified 
at standard prices, but it does give you 
insurance. If you run out of gasoline 
and can't find a station open, the pro- 
pane might get you to an area where 
gasoline is available. 


h^ yu 411 We *i T үка wr htnc eWeli MISERE ke a Шы АЗЕ ! re ; т А Ie i = teeth um. 1 H - |o wee e Rae nt ez 11. Ses SI St 
EL wer ae uA IDE ETT ese NU EE > Sern ER PUT ыд: To т E $1 SUE ШЕ DELL. Жүл PANIS PUE = ase ET Tl een SM 
М Pas LT V. b r aL И АСА YIN Loca HEEL түз spem pacc [с РЕ up e : i | HR uy 1 CUM. ш | " Tic mee 1 Le i Ln м!" 
I Y - i uil К | н SEA Wee ТЕ, "Eu SS ee E CE ro. ra "M tq a (ET d 1 i L] = мы e : whe vif ran Д; үе фу 
тү, Se rom c eed II E $ T ^ " : 3 : | 1 
а E - Ы "Мру геру. > + t г. . Y y eid é Т а i кх "s ms ri 
UE " MIEL x ; : ; ү; т, Ta: - t 


CONVERSION 


... for your $-wheel drive 


“This truck's mileage went 
from 10 MPG to 13 MPG 

with only one modification, 
the DNE? 2 x 4 conversion! 


At Doug Nash Equipment, we realized early that 
there was a Severe need to ‘update’ the effi- 
ciency of those 4 x 4 vehicles that were locked 
into "full-time" 4-wheel drive. | 


As our ‘engineers researched the problem, it 


was discovered that almost 75% of that etfi- — 


ciency loss could be traced directly to the 
chain in the 203 Transfer Case. 


_ —— In times like these, 
4 x 4 owners can't ignore 
that kind of improvement.” 


Once the problem was isolated, we manufac: 
tured a completely new output shaft of high 


quality nickle alloy to replace the third differ. 


ential assembly in the transfer case. Then, with 
the addition of precision Warn hubs, our sys: 
tem allows you to unlock the entire front drive: 
line (including the efficiency robbing front 


‘chain) into a stationary position for everyday 


driving. - 


- Call your local auto parts store, new car dealer, 
or.contact us for the nearest supplier. 


DOUG NASH EQUIPMENT & ENGINEERING. CORP. 


For all G.M., Ford and Mopar 4 x 4 applications 
using the. New Process 203 Transfer Case, we 
offer up to 30% better mileage, increased front 
tire life and drastically reduced chain wear. 


The Doug Nash 2 by 4 Conversion . . . at last, 


efficiency is yours for the asking. 


6157 790-2500 
111 Century Court 
Franklin, Tennessee 
37064 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light output of 


any existing double mantle gaan ht. Kit includes on-at-dusk, off-at- е Buy Factory Direct and Save ome 
dawn photo control, fixture, bulbs, detailed instructions. Approxi- e Thousands In Use ә Free Brochure = 
mately 60¢ per month to operate compared to $5.00 with gas. 115 volt e Easy Homeowner Installation | 

kit $29.95 postpaid, or safe 12 volt kit, including plug-in transformer, e Immediate Shipment by UPS or PP 7 


$44.95. Dealers and installers inquiries invited. 


YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT. 10 • ST. PAUL, MINN. 55104 


HELPMATE Equipment Co. Dept. PS-680 Baroda, MI 49101 


DO-IT-YOURSELF TIPS 


Complete instructions and 
illustrations to help you do 
professional job sealing around 
bathroom fixtures. Send name, 
address, city, state and zip to 


д combina it with — “your: 
crs choice of power. Bolt on — 
the “LASER 917. Kit and drive - 


away in tha most uniquely design- - Bath How To Book Offer, Dept. K 
S M SEMI oC E M Box 8000, Pelham Manor, N.Y. 10803. 
Qe to Mpls. | St. Paul. aS 
Cu , ENTERPRISES, - me. GENERAL LA ELECTRIC 


| Build this beautiful | 
Dome Home by 
| yourself! 


| The least expensive, most 5 à 
à DEN home , 


| 8 order г 529.96 Full Pack call x 
` Toli Free 1 

_ Refundable with Kit Purchase . 

. Major Credit Cards Accepted. . 


$3.00 LASER 917 Color Brochure, Ordering Information and Price List |^ 
&29.95Full Pack (Refundable with Kit Purchase) LASER 917 Color Brochure, 
Ordering Information, Price List, Technical Engineering Manual and Construction Guida, Е 
Dealer Information, Solid Color Chart, Metal Flake Color Chart, and Free dac Information. JF 


E ' This Information included in Full Pack Only - 


“QUARTZ = | | | 


| | 
| | 
| [ 
| MOVEMENTS 7 i Monterey Domes' geodesic shell package can be easily 
| LARGEST | M E ea HRS 
| SELECTION i is ашат ا‎ home construction 
| ЖШ э _ — | СИ 
| PR QUARTZ SERIES Prices Ever From KLOCKIT gave with #154 [| ce teste and N cute Pines aren ni cores, 
| PR #202 - for dials up to * Pendulums! American made 4-jewel | 4.500 ware ae РЕРНИ" 
i 1/4" thick. e Decorative Dials! Battery Clock Movement | d m зена деги пем ози 
| РЕ His Sue dials up to e New “‘Mini-Quartz”’ Free Hr. & Min. hand | аре op pages of excit- 
| PRICES: —— e Numerals! UL Met. 5735 | “ЖП D eia = 
5 | VE Un mii non 
| T ud 37.75 еа. i np e M E. ee dm Eis | | Dept. 226 Р.О. Box 5621 * Riverside, СА 92517 
| 10 Му. $7.20 еа. | For dials up to 1/4"' thick - | т тү: mE шш иш иш шш пш ки 
| FREE Hour & Minute Hand! — cece абат long shaft available - | O безе пиле уон new ав peas tal SOE Catalog е 
| Second hand 5-300 - .35c еа. PHONE ORDERS WELC DME! e dd се | Te С (jen eere me tne Monterey Domes Assembly 
| For complete QUARTZ series send for a Free Catalog. | i — 
| 


Write KLOCKIT, Dept. SJ80, P.O. Box 629, Lake Geneva, WI 53147 | 
or Call: [414] 248-1150 - [For 1st class catalog delivery - send 50с] 
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CITY, STATE, ZIP 


| Mail To: Monterey Domes, Dept. 226 
P.O. Box 5621, Riverside, CA 92517 


i 
Ё ADDRESS | 
a 


| WHY | SPEND $39. 95 TO :100? 3 .. ONLY ' 


„== 


Je 


ELECTRONICALLY, .. 
| OR MONEY BACK < 


| Safe for Humans, Pets, Birds — 
Kills Flying Insects with No 
Poisons, Insecticides, Sprays 


e SPECIAL ANGSTROM BULB ATTRACTS 
ALL TYPES OF FLYING PESTS— 
KILLS THEM ON CONTACT 


e SAME EFFECTIVE ATTRACTING PRINCIPLE 
USED AT MANY STADIUMS, RACE TRACKS, 
RESTAURANTS, DAIRY BARNS, 

SWIMMING POOLS 


e PRICED THE SAME AS ANY DECORATIVE . 
PATIO LIGHT AND AS BEAUTIFUL TOO 


e NO CLEAN-UP, NO BAGS TO EMPTY 
e USE INDOORS OR OUTDOORS 


e ECOLOGICALLY SAFE FOR TREES 
AND SHRUBS 

e WILL МОТ HARM BEES OR OTHER 
BENEFICIAL DAY-WORKING INSECTS 


Now, after extensive research and field testing, 
comes news of a major break-through in pest con- 
trol. The IC7 Insect Control Lamp, employing same 
attracting principle used for years by commercial 
enterprises, is now available for home and patio. 

This amazing insect control lamp will rid your 
patio and home of those pesky flying insects, clear 
hundreds of square feet and really let you enjoy 
your summer evenings. 


| | — | CREDIT CARD HOLDERS CALL AT NO CHARGE 
AMAZING SCIENTIFIC PRINCIPLE TOLL-FREE NUMBER: 1-800-331-1000 


The Attracto/Angstom Black Light Bulb with its "е : Tic | AC 
special wave length, attracts insects to the IC7 E = wm SATISFACTION GUARANTEED OR MONEY BACK = == = 


AS 
SEEN 
ON 


©1980 Media Marketing 


| 
Lamp like a magnet. Once they come in contact, i INSECT CONTROL CO., INC. Dept. 553 { 
they are exterminated. (ADDITIONAL BULBS "® 283 Greenwich Ave., Box 464 
AVAILABLE). No clean-up needed.—The lamp- | Greenwich, Conn. 06830 і 
is 100% safe for children, pets, birds, апа is en- | Yes, | want to rid my home and patio of flying insect pests the 100° safe, effective way і 
vironmentally accepted. і Please send me. (qty.) IC7 Insect Control Lamp(s) at only $9.95 each. plus $1.50 ea. to 
"Reg. with U.S.Environmental Protection Agcy., No.41681. ў help defray postage and handling. $ 
| | | ый : ЗАМЕ: Order 2 Insect Control Lamps at only $17.50 plus $1.50 postage and handling for i 
th! 
мава N Lee eoe ul oameni com өен» saa saes ao ' 
- — Charge to: O Visa О Master Charge, Interbank #— i 
Order now, at this special price | | 
of only $9.95. Hurry. Mail this i FU Xa РВВ ) 
no-risk coupon today. OO €—MÁ—X RI ——g— €———— 
INSECT CONTROL CO. INC., po с ج ج دي و ڪڪ و د‎ | 
283 Greenwich Ave., Box 464 STREET i 
Greenwich, Conn. 06830 i 
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HIGH 
TIME... 


Big in performance, 
AM-FM with Alarm – 
Small overall! 


Don't take another trip without it! 

Next time you travel, take a little bit of 
home-style luxury with you in HIGH TIME, 
the deluxe analog AM/FM Alarm Clock Radio. Stylish twin 
circle front panel for easy viewing, outshines ordinary 
travel alarm clock radios. Quartz timekeeping never lets 
you down with accuracy to within 5 seconds per month. 
Top-mounted alarm switch gets you up and going in the 
morning! Tucks easily in your briefcase or pocket. Built-in 
telescoping antenna pull-in distant stations for sound 
that's powerful, crisp and clean. With custom travel pouch 
and earphone for private listening. 


Just 534" x 3" x 216". 
Operates on four "AA" batteries. 


Credit Card Customers 
Call Toll Free 
800-228-5440 


(In Neb. 800-642-8777) 


E CAMBRIDGE 
E INTERNA inc. 


8700 Waukegan Ad. Morton Grove, IL 60053 (312) 966-5510 


Clip & Mail To Dept. P60 


O Please send те _____ HIGH TIME AM/FM Clock 
Radio(s) at just $39.95 each plus $2.95 for shipping 
and handling. (Ill. residents add 6% tax.) | under- 
stand that if | am not satisfied, | may return my 
purchase within 30 days for a prompt refund. 


O Check or Mo enclosed © Charge to: 
O Visa O Master Charge O American Express 


Account # Exp. Date 
Name 
Address- 
City 
Signature. 
© Cambridge International, Inc. 


_ State 


ALL- GEAR CRAWLER 


1st IN pm 
KIT FORMS, 


Full track power, 
16 hp. EASILY 
ASSEMBLED. Buy qx 
factory direct. Over 30 
attachments incl. dozer 
ny garden tools, loader. 

Odd job and resale opportunities 
are great. Send now, to: 


SILVO (BRAND NAME) TOOL CATALOG 
THOUSANDS OF EXCITING TOOL VALUES: | 


e ИЕН ШЕШ: a5 LIT کد‎ шын шый ШЕШ НӘ که‎ (ШЫН د‎ БӘ (Мей ышы шый шый жый ШЫЙ шый шый шир шый шин меш аши 


= y 

{ STRUCK KIT, Dept.PS60, Cedarburg, Wis. 53012 : 

I O CATALOG showing Magnatrac Kit construction 1 

& uses — 50g. 1 

1 CJ PLANS for fabricating Magnatrac Tractor from - 

| а! ВА $7.00 (refunded оп any pur- ү 

i 

p SVO ард 5. 
chmond | | 4 i ' 

! City, State, Zip i E кеа Pian TUS ГЫП, ТШ, TR, MI 


[æ = mm МОНИ: 117755. Angyiries fr Invited) ———— m oe o ml 


Custom Quality FOLDING 


SPORTSMAN'S KNIFE 


An outdoor Pocket Knife with features 
worth four times the price 
| Return for replacement if Only $450 plus 50€ postage 


WASTE OIL HEATER 
тет, 


Waste Oil Worth 80€ per 
gallon as a heating fuel. 


Pay Yourself not the fuel 
companies. Heat with 
type of waste oil. LENAIF 
aste Oil ters are a 
smart investment. Models 
75,000 and 130,000 BTU 
Forced Air. 
PROVEN * ا‎ 
ODORLE 


broken within 10 years. N 


HANDMADE STYLING ` 
e Solid Brass i 
Bolster & Lining 
e Rosewood Handle 
{ • Sharp Stainless Steel · 
Safety-Locking Blade 


EGBERT Co. Dept. P560 
11055 Sunset Blvd. 
Los Angeles, CA. 90049 


& handling 
Add $2 for Genuine } 
Leather Holster § 
MONEY BACK 
GUARANTEE 


A 
gas pret 


LENAIR INDUSTRIES INC. 
P.O. BOX 1017-D 
JANESVILLE, WI 53545. 
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Тор quality AC- DC cassette recorder, 
modified to provide 5 continuous 
| hours of recording and playback of 
true fidelity, distortion-free sound on 
each side of cassette for a total of 
10 hours. Unit has many special built- 
lin features. cassette supplied. 

NOW ONLY 125.00.* 


Record incoming and outgoing calls 
automatically with this all solid state 
unit connected to your telephone jack 
| and tape recorder. Starts recording 
| when phone is lifted. Stops when you ЕСС i 
| hang up, making a permanent record. APPROVED e». 
Easily installed. No monthly charges. $24.50* RE 


VOX VOICE ACTIVATED 
CONTROL SWITCH 


Solid state. Self contained. Excellent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re 
| corder mike or remote mike. 214 x 135 
(x 3$" $24.95" 


MICRO MINI MIKE'^ 
WIRELESS MICROPHONE 


Among world's smallest, solid state, 
self contained WIRELESS MIKE. Mer- 
сигу Bat. furn. Picks up most sounds 
and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use as 
mike, ampf., alarm & alert system, 
baby sitter, hot line, etc, 2-1/4 x 
3/4 x 1/2 $24.95* РСС. APPROVED 


Phone Call Adapter, VOX, MIKE, (* plus $1.00 ea. j 
ship. & hdlg.), 10 hr. Recorder (* plus $4.00 ship. & 
hdig.). Calif, res. add tax. Mail Order, VISA, M/C, 
cod’s o.k, quan. dis. avail. Money back guar.Free data. 


AMC SALES, Dept. С 9335 Lubec St., Box 928 
Downey, CA 90241, Phone (213) 869-8519 


BUILD A FUTURE IN SOLAR ENERGY 


The Institute offers off-campus gums study prograna lead- 
ing to masters and doctoral level degrees in Sola ineering. 
These programs are for well motivated and career minded stu- 
dents. Send $6 for our catalog. Also available for $6 are major 

es from the most important government document yet 
released on state-of-the-art solar energy systems. 

SOUTHWESTERN INSTITUTE OF SOLAR 
RESEARCH, EDUCATION AND APPLICATIONS 
801 N ist Avenue 
Phoenix, AZ 85003 


Trimmer | " 


Why should he tell you 
about a product that could 
i save you hundreds of dol- 
lars in barber fees every 
year? The SABO 4-in-1 === 
Hairtrimmer lets you cut, contour, trim and style wet 
or dry hair to barbershop perfection. Yet it's almost 
as easy to use as a сотр... no training or special 
skills required. Millions of people all over the world 
sweor it's the best product of its kind. Convenient 
pocket size tucks into purse, suitcase or glove com- 
partment for quick on-the-go touch-ups. The SABO 
Hairtrimmer. . . so good it pays for itself the very first 
lime you use it. Order today! Our MONEY-BACK 
GUARANTEE means you try the SABO Trimmer at our 
risk. Miraculous SABO Hairtrimmer plus extra pack- 
age of blades — $5.45. 
Additional Blades: 10 for $1.50 


PENN IMPORTS 
PO. BOX 4645 
PHILA., PA 19127 


Please rush SABO Hairtrimmer(s) plus pack- Ё 
age of 10 blades @ $5.45 e. 


Also send pkgs. additional blades @ $1.50 e. 
PA residents add 6% sales tax. 

Name 

Address. —. |— — | | 

City — — State Zip 
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BOOK NO. 113 


YOURS FOR рала $1 1 95 


SE Per te че 
FUTTER rs 


ye 


Box 2018, Latham, М.Ү. 12111 


Please rush 
ENGINES (No, 113) to me. 


(You will pay delivery charges.) 


j Take this 


City —— 


Get more , power, life, and 


эшш performance from your power 


„е з“ ORIGINAL 


үс A POPULAR 


Save money 
and labor... 
on parts, shop 
repairs, costly 
replacements 


Original ET 
Velveteen © 


mowers, snow blowers, chain 
saws, all your small gas engines! 


Keep all your small gas engine machines working perfectly 
for years—you'll find out how with the help in this book. 
This great guide, with nearly 300 giant-size pages packed 
with solid how-to information, is yours to read and use for 
10 days without charge. 

Fix your broken rotary power mower right on the spot. 
Give your well-worn chain saw amazing new zip. Keep your 
snow blower in mint condition season after season. 

Learn how to service the ignition and starting systems, 
the fuel system and carburetor. How to do expert lubrica- 
tion inside and out, How to dismantie the cylinder housing. 
Even how to completely overhaul and reassemble your 
engine. 

You can do it all—even without experience—because 
this book simplifies all the functions, parts and systems of 
every small gas engine you're ever likely to own. Clear, 


\ detailed text and over 400 drawings, assembly diagrams, 


repair illustrations. 
Now's your chance to take a look at this book for 10 


days free. Mail in the above coupon today. 


POPULAR SCIENCE BOOKS РЫР 
— —.— copy (ies) of SMALL GAS 
(^ | enclose $11.95 now for each copy ordered. 


[] Bill me later for $11.95 for each copy ordered 


Book plus delivery and handling charges. 
for Name. mm — 
10 DAYS Address — 


ee حح دو‎ 
Money back within 10 days if not fully satisfied. 
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Let Belsaw prove YOU can 


Earn Up To 


5900 


ТІМЕ ог 

FULLTIME 
Y isk nothin кашкын 
Оп our this offer to LB Bs easily 
30-DAY you can turn your spare time 
into bi ig Cash Profits with your 
FR Е Е own Gomplete Sharpening 
Shop. No selling . no pre- 
vious experience needed. Our 
TRIAL famous Sharp-All and show- 
how instruction set you up to 
OFFER. make $200, $500, $700 a 
month CASH sharpening Saws, 
A Knives, Scissors, Lawnmowers, 
wt | Shop and Garden Tools . . . 

c«m gt ; all cutting edges. 

Send for all the facts! 

Our Free Book tells 

how to start a profit- 

able, lifetime home 

sharpening business, 

how we help you grow, 

ER how we'll finance you. 

Send far FREE details -mail coupon below or postcard TODAY: 

BELSAW SHARP- ALL CO., 701H Field Bldg. Kansas City, Мо. 64111 

.No Salesman Will Call 


No Obligation.. 
*YES,[ ] BELSAW, 7o14 Field Bldg. Kansas City, Mo. B411 
. please send me the FREE BOOK that gives full details. 8 
: Name — : 
Š Address 
: ciy -State е 


ке иан РИ EP E CRI HUM UHR : БУНЕ 
КАЛАК АЛАДА А А АХЛАК КУА ЛАЛА EL 


` UNCONDITIONAL 
3- YEAR 
GUARANTEE!! 


This amazing new c 
sandal is made of soft 
polyvinyl for comfort and fit, 
waterproof. 

OUR GUARANTEE 

If these shoes wear out within 3 years of 
purchase, just return the worn shoes with our 

JF guarantee and $2.00 for postage, and we will 
send you a new pair absolutely free. | 


and is 100% 


The lightweight Air Bad offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visiters...and it stores easily. 


CLIP AND MAIL ENTIRE AD TO 
ARMACO Distr. Co. 
7635 Westwind Dept. 12 
Houston, Texas 77071 


Send $9.98 per pair + $2.00 for postage and 


Stores Easily on Shel f 


3 
| 
| 
| 


Alt Coll Construction 


Please send me the following AIR BED(S): 


Take it ing, | о "a 1 . Twin Size (Item 2339) $49.95 handling - (Check or money order no C.O.D.) 
н enr dolre CT” p Doumas аір) ВОЈ Texas Residents add 5% sales tax. 
аео н i = р — Queen Size (Ilem 2360) $79.95 ALLOW 4 WEEKS FOR DEL. 
Available in twin, double, queen and king sizes. Inflates . King Size (Item 2374) $98.95 


I understand that if 
for any reason | don't 
wish to wear the 
shoes after they ar- 


Add $4.95 per bed fur shipping and insurance. 
AC Air Pump (Item 0004) $29.95 

- DC Pump-12voits-(Item 0005) $29.95 

Illinois Residents include 514% sales tax. 


(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 


in minutes with most air pumps or cannister vacuum. |: 


and pump adapter included. : Check/M.O.Enclosed |. Char 
E: : cc i | = ge My Credit Сага: | | шта. | 

Don't be mislead by imitations. Insist on the original,  MasterCharge - m - American Express ` Carte Sizes 7-12 ү, Жой. ч | 
red velveteen The Air Bed. 10-day Free Trial. If not E Misa . Diners Club Blanche | Medium width only for a full refund 
satisfied, return it within 10 days for refund. Order now! CardNo. . .— .— | | |  Á à .Exp.Date. —_ zu 3 

Name Е 
CREDITCARD ORDERS А Nevada Residents Call: Address. و ر‎ EAA او‎ e MU 
CALL TOLL FREE: 800 648-5600 800-992-5710 | i E | 
OPERATOR NO. 48. 24 HOURS A DAY. 7 DAYS A WEEK CHy а mme n] Street 1 1 1 1 Apt 
790 Maple Lane, Bensenville. Illinois 60106 BU Luo OT ORE ДШ а RE | 
Contem gom IP ан : 
Contemporary Marketing, Inc. State Е 
POrary 790 Maple Lane, Bensenville, IL 60106 im. 
Marketing, Inc. Dept, PSMD152 _ __ CMI1980251 4 JUNE 1980 | 161 
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CI4 SATURN . C90 TELESCOPE 
PHOTO 


For the photographer, astronomer, naturalist, educator, 
or casual observer—Celestron has established a new 
standard in superb telescopes and telephoto lenses at 
affordable prices (from $245). All feature large observatory 
type mirror/lens optics folded into a compact, lightweight, 
portable telescope or telephoto lens. Close-up detail borders 
on the fabulous from celestial subjects light years away, to 
ships, planes, flowers, wildlife or people. Here is truly an 
instrument that allows you to view or photograph the world 
around you. 


Free 4-page brochure or send $2.00 

for 32-page full color catalog on 
how to select and use a 
Celestron telescope or 
telephoto. 


Celestron International 

2835 Columbia St., Box 3578-3 
Torrance, Calif. 90503, U.S.A. 
Telephone: (213) 328-9560 


Dealer Inquiries invited. 


C8 Telescope 
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BADGE- A-MINIT, Ltd. , Dept. PS- 60 - 
Box 618, Civic Industrial Park, LaSalle, IL 613012 
О YES, RUSH ME the Badge-A-Minit starter kit for only 
$17.95 plus $1.75 shipping. (111. res. add $.90 tax) 
[ Personal check ог т.о. enclosed. 
O Use charge card below: 
О VISA C Mastercharge C Am. Express (0 Diners Club 
Г] SEND ME FREE. the all color Badge-A-Minit catalog. 


Credit Card 4 
Interbank # (MC) — 1 Emp. date 
Signature 


х "a hy Oe ioa | ! mable creosote in chimneys. 
А М | More wees khan ary er abd i 
8 ы. . E. Send ا‎ com ا‎ Bache, or call TOLL FREE 
: = T" ue any time and ask lor "The August West Story.” 
Ы i| 800-648-5311 =: 
i i A ^ NER Фа Nevada (900) 992-5710 
a = VER 
| "d Badge-A-Minit gives you the power to ват extra 
AL. ы income by taking orders for pin-hack buttons and 
^ à = н badges. Clubs, political groups, schools, 
9 | businesses and lodges have many needs for 
^ ' badges that promote their activities and identify 
"si „УО members. With Badge-A-Minit, you create badges 
for all those needs with badge parts that cost just 
* AP pennies each. Finished badges sell for much 
| "A | wow more! 
P TO LE. ~= Here's the lowest price ever for a complete 
' СЕА. Ta. badgemaking system. New starter kit includes 
a: ats ee ' "n sturdy Lexan die press: color-coded, BUT-N-LOK 
E. | \ А ’ i dies; quality, pin-back badge parts; and easy-to- 
EA | follow instr 5. тб sds Doc Kr euh 
B x = Í $17.95. 
ў = ` NEW 
| LOW PRICE 
| 


a 
ос NERVIS 


E PRAES s Zip 
UNCONDITIONAL MONEY BACK UARANTEE 


Enjoy Fireplace 
Beauty 
PLUS Both 
Highest. 
Heat Output | 
| and 
Efficiency! 
| Unique design of THERMOGRATE* Free-Standing 
Fireplace/Stove produces more heat at high effi- 
ciency than any stove (55,000 BTU/hr. at 63.2% 
efficiency) . . . so you burn less wood while enjoying 
glass door elegance! 
For FREE information, write: Thermograte Ent. ine., 


Dept. 861-008 P.O. Box 43021 St. Paul MN 55164 
Or CALL TOLL FREE: 800-326-0882 


Your Complete Guide to The 
United States, Canada, Mexico 
IHE NORTH AMERICAN 


Now...for the first time 
you can get it all 
together with the 


KITCHEN-KUBE™ 


A 4-sided wizard that takes 
the guess work out of cooking. 
Compact 7” butcher block 
cube swivels on susan base... 
has protective vinyl coating. 


SS, 


FROM GOUSHA for over 50 years, the nation’s 
foremost road map publisher 


QUARTZ-CLOCK TIMER | SCALE COOKS CHART 
| Fine quality clock is Wind-up timer with 15, Makes accurate mea- Gives weights, mea- 
| " | accurate within 2 min- 30, 45 and 60 minute in- suring a breeze. Weighs sures and metric con- 
Informative Atlas utes a year Single bat- dications. Keeps foods ир to 10 Ibs. in М Ib. versions — an indispens- 
"20 Te | lery operated from over-cooking. increments. able guide forthe cook. 
of Its Kind We Know | I" to b Credit Card Holders 
Unless you already know every mile of S easy To Decome d | 
| the route you're going, this will be the best kitchen wizard. Order your ORDER NOW — TOLL FREE 
| navigator you ever had. ( -K | 800-228-5440 
Wa саш мм pd x 14") пово нн Kube helper (In Neb. — 800-642-8777) 
| Atlas has avish, full-color pages o 7 —3 nx 
detailed maps. Gives exact, up-to-date infor- ONLY 24 Hours A Day — 7 Days A Week 


mation on every state in U.S.; on Canadian is 
Provinces, and on Mexico. Plus individual 49 О 5 | E CAMBRIDGE — ^» reo 
maps of each country. Includes all roads, & ! TR 
from Interstate to paved, dirt and gravelled | | Plus 3.95 shipping & handling. E INTERNATIONAL, inc. 
оп the best roads and routes, to help you 
| save gas and time. Or choose leisurely side 
| La zm 
|rates, tool | | | 
| RECREATION AREAS Free! Sharpen Saws 
| Shows State Parks, 18 detailed maps of Ж = gage and other tools in Profitable 
| National Parks; Recreation Areas for every Edmund Scientific 
| Ski Areas, Scheduled Airline Stops; Military | 
| Airports. Helps you plan a vacation or week- | 
seeing, or just plain relaxation. 
SEPARATE DETAILED 

Individual maps of 212 Cities, with 
special points of interest; Hospitals; Uni- 
тапу cities and suburbs. Also tourist 
regulations for crossing borders; Transcon- 


roads—to get you anywhere in the least time, | | | (Illinois residents add 6% tax.) . 8700 Waukegan Road Morton Grove, Illinois 60053 (312) 966-5510 
iroads, if you prefer. Gives toll roads—and | | — | | BE YOUR OWN BOSS! 
| & NATIONAL PARKS 

| , зе Business of Your Own 
state (both with and without camp sites); Catalog ^" к=з | 
end for fishing, camping, skiing, golf, sight- 
| 
| CITY MAPS & SUBURBS 
versities; Golf Courses; Yacht Clubs, in 
tinental Mileage Charts, with distances in 


"` ` Hundreds of men now using 


both miles and kilometers—and much more! es i e F | the Foley plan successfully. . . 
4 : NET. ! ed owe E {1 ... YOU Can Do It Too! 
ay Н Tio А | $1 P OEY mipping A Yn | Find out TODA Y how the proven Foley plan can quickly put 
handling. Residents of CA, CO, FL, IL, Explore Astronomy, Biofeedback, you in a Money-Making bonnes: of your own. Work in your 
NY, PA, VA, VT, WI add appropriate | еее EMILE Te ALI LEE UAE spare hours and weekends for extra income, or start a fulltime 
m tax. Quantity prices available. Magnifiers, Microscopes, Photo- Shop: Set the hours you want ID уап... Keep UNE ргобіз you 
RDER YOUR ATLAS TODAY! graphy . .. Over 4,000 Fascinating tum. AGG, education dc minor Насара по Barri 
i ! | success. No special skills, experience or huge investment 
— — — — — — — — — — — — — | oducts in Our FREE 100 page color needed — not а franchise Start in basemen ос garage. No 
Popular Science Road Atlas — Dept. 680 mm Catalog! Send for your FREE | ae Ee our rapa deoa ыш ning, сазе. 
| Р.О. Box 5115, Grand Central Station Edmund Scientific Catalog, Today! tere. contractor aud ару 3 Bay Noui Trial | 
New Yor | | : лее! Send for complete facts and details without obligation. 
| dac hd UBN 38 Years Of Service! Our FREE Booklet tells how to start, how to grow, and how 
| Enclosed is check for $ ac Foley will even finance you. Act NOW! 
: | ГЕ i ! = Jus fill inc below. Mail to: 
I реа Gane AD copies of the haw [1 Yes! Rush me your FREE catalog! ® "f DE ik 
| NORTH AMERICAN ROAD ATLAS at REE ي س‎ EE. Y; Minneapolis, Minnesota 55418 
| 95 + hip i ch. Addre ! = LIP C ND 
| $3.95 + $1 shipping & handling each o: Send for FREE Book! CLIP QUT ANI 
NAME (Print) пу : p 
ка " FOLEY Manufacturing Co. 3229 Foley Building 
| ADDRESS е ip ! Minneapolis, Minnesota 55418 - 
^ PT: i ; Please send FREE Book about the opportunities in my own р 
| CITY : Ea d Perle apod em РА 25 Mun - sharpening business. | understand there is No Obligation. — g 
STATE A l P Edscorp Bldg., Barrington, N.J. 08007 - МАМЕ — - 
-— — — —— ڪڪ ت‎ — — — —  — — ӘЙ L I шш шш шш шш T E NN E EB E fF EP P EE Pd Ff EP PD P D D | 
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м’ DRILLS 
ATER WELLS 
50-100-200 
FEET DEEP! 


SAVES YOU HUNDREDS OF DOLLARS!!! 


Did you know that vast quantities of 
fresh, sparkling clear water lie within 
200 feet of the surface of the ground 
almost everywhere? In the city. In the 
suburbs, In the country. Pure, tasty 
water untouched by chemicals or pol- 


lutants. 


Trouble is, until now, the only practi- 
cal way to tap this wonderful supply of 
free water was to hire a professional 
driller—and that could cost you a 
thousand dollars or more. 


But now YOU can drill your own well 
and save hundreds of dollars! 


With the remarkable Hydra-Drill you | 
can drill your own well. It's amazingly | 


uncomplicated and simple to operate. 
More than 47,600 water wells have been 


drilled with Hydra-Drills by homeown- | 
ers who have had no previous experi- | 


ence in well drilling. 
You owe it to yourself to find out more 


about this practical economical way to | 
provide good, year 'round water for your 


home and garden. 
Write or call today for our FREE in- 


formation package including the book- - 
let *HOW TO DRILL YOUR OWN | 


WELL^". There's no obligation — ACT 

NOW! Call anytime including Sundays. 

No salesman will call. 

Deeprock Mfg. Co., Opelika, Alabama 36801 
Phone Toll-Free 


ee (воо) 821-2280 
R CLIP COUPON AND MAIL TODAY 


Deeprock Mfg. Co., Dept. PS60 


СА | Opelika, Alabama 36801 


300 MPG! 


GAS BIKE MOTOR 


Exciting new engine, fits 
| all bikes and trikes, installs 
in minutes, 12 lbs, super 
| quiét, automatic start and 
features fully enclosed space age design. 


FREE BROCHURE 


PALMER INDUSTRIES 
P.O. Box 707X 
Endicott, N.Y. 13760 


World's Oldest Manufacturer of Bike Power Kits 
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Please mail your free information kit immediately. I under- | 


stand there is no obligation. No salesman will call. 


Print Name 
Address 


Build these simple home systems from local parts & tools 
and enjoy FREE heat, light & power! COMPLETE PLANS: 


$6.95 each, ANY 3 for $18.00 


3000 WATT WOODBURNING STEAM TURBINE. Convert wood 1o 
valuable Electricity! Includes Boller & battery details. 2000 WATT VER- 
TICAL SHAFT SAVONIUS WINDTURBINE. Offers simpler construc- 
tion & afficlancy than conventional windmills. 

PORTABLE GASOGEN GENERATION SYSTEM. Uses Negative 
combustion to run any gas engine, even vehicles! Produces 1 liter gas 
equivalent from only 2 kg. of wood! 

2000 WATT DARRIEUS VERTICAL SHAFT ROTATING AIRFOIL. 
Most advanced concept in Windpower! Offers high efficiency, low 
coat! 

METHANE GAS GENERATOR. Produce Methane gas to heat & light 


city homes or farms from normally wasted resources! Cook with Meth- | 


ane & even run gas engines! 


GLENVALE PRODUCTS 
Dept AR, Box 358 Station D Toronto, Ontario МЕР 3/9 


cy 


| NOTE! Our new main showroom and factory above, and 


Solar Heat Your Home 
Cut Heating Costs - 30% Tax Credit 


PASSIVE 


GREENHOUSE 


| OJ Triple Glazing with С.Е. Lexan panels 


C] Solarium converts to Screen Room 

O Free "Energy Source" - 30% Tax Credit 
L] Provides Heat to your home 

LJ Lean-To, Free Stdg. & Window units 

Г] Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse 
Sample Kit with aluminum frames. С.Е. Lexan glazing. 
assembly manual and heating quide. 


| FREE COLOR CATALOG: write, phone or visit our main 


showroom - (516) 694-44(X). or others below. 


хоца REPE 


Dept. Р5-006 
910 Route 110 


Farmingdale N.Y. 11735 


new Connecticut showroom below 


NORWALK CONN, (203) 846-4241 
440) Westport Avenue (Rt. 1) 


(SHIPPED FACTORY DIRECT ONLY) 


5 Record telephone conversations in your 

| office or home. Connects between any | 

Î cassette or tape recorder and your 

J telephone or telephone LINE. Starts i 
B automatically when phone is answered. 

| Records both sides of phone conversation. 

й Stops recorder when phone is hung up. 

J This device is not an answering service. 


Super Powerful 


Wireless Mic 


d 10 times more powerful than other mics. 
Я Transmits up to М mile to any FM radio. 
Я Easy to assemble kit. 15V battery (not incl.) 


BOO a ACAM. гог marty, агана 


and other specialty items, enclose 


(mmm m m ыш ши шш ши иш шш 
B SOLAR HOT AIR HEATING 
| Save up to 40% on fuel costs by addition of f 
| solar hot air and water adaptable generating» 
ü units. Build your own units for less then 
$50.00 apiece. 


g Send $15.95 for kit which includes: 

Ё е Absorption crystals 
e Activator adherant 

f è Complete blueprints 

Ш e Material lists 

[ e Performance specifications 

je Designs for alternate units 

fj When constructed properly, a 4'x4'x6" 
panel produces a 70Of temperature rise at 
a flow of cubic feet per minute. the 

ў construction of these units is quite simple 
and requires only minor hand tools. 


Please allow б to 8 weeks for delivery 
J ENERGY COMPONENTS COMPANY 
g Main Street, Box 713 


Seal Beach, California 90740 
TT БЕШ TI LLLA. 
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(ALCOHOL FUEL! 


"MANUAL FOR THE HOME 
AND FARM PRODUCTION OF 
ALCOHOL FUELS" 


by 5. W. Mathewson 


"Written by an expert in clear, understand- 
able language, this comprehensive modern 
manual contains everything you need to 
know to produce cheap, efficient fuel from 
almost any agricultural material." 


Chapters on: U. S. GOVERNMENT REG- 
ULATIONS, FUEL THEORY, MODIFYING 
ENGINES TO BURN PURE ALCOHOL, 
GASOHOL, WATER INJECTION, ECO- 
NOMIC CONSIDERATIONS, MALTING, 
MASHING, FERMENTATION, . DISTILLA- 
TION, and MUCH, MUCH more М 
practical, down to earth plans for mashing 
and fermentation equipment from 55 gallon 
drums . . . plans for an efficient, high 
volume still and reflux column from com- 
mon hardware and plumbing items . 
PLUS special plans for a continuous feed 
SOLAR still! 


$12.95 postpaid 
J. A. DIAZ PUBLICATIONS 
Box 709, Los Banos, Ca. 93635 


C.O.D. orders accepted. 
кшш back if not satisfied. 


BIB fo SMALL піса! pone 


М iam new 768 SDP Catalog features & 
over 24,000 inch and metric off-the-shelf parts: Time - 
ing belts, pulleys, chain drives, gears, motors, © 
speed reducers, couplings, shafts, bearings, 
counters, fasteners etc. for building, repairing, in 
venting any Small machine, engine, 

prices. CATALOG 747 is just $4. POSTPAID 


STOCK DRIVE PRODUCTS, DEPT. B | 
55 SOUTH DENTON AVE., NEW HYDE PARK, N.Y. 11040 H 


FREE METRIC/INCH CONVE RSION SLIDE RULE INCLUDE D 4 


T ——— you 
don't know about 
electric vehicles 
could fill a 


Contains: Over 200 


photographs, history. 


batteries, controls, 
motors, vehicles of 


today, cars of the 


future, a special 


Home-Built chapter. 


The only book of its kind on the market. 


Send for the book! 


Book Value International, Inc. 
400 Anthony Trail, Northbrook, IL 60062 


Please rush me . copies of The Com- 
plete Book of Electric Vehicles. at $7. 95 each plus $.75 


shipping. 


Name . 
Address . 


City State 
Illinois residents add sales tax. 


They look expensive. 
ey sound expensive. 
But nu z re not because 
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e MS ti РЕ РГЕ En Bh y xu 
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gnificent Schober Electronic Organs. 
Imagine the pride and joy of owning one of the world's great organs. And for up to 
50% less than an instrument of comparable sound and quality. Schober organ 
kits come in 5 different styles and sizes to fit your musical taste and budget. 


Mail this coupon today for free information. 
The Schober Organ Corp., De opt PS-24 


The Ma 


| 43 West 61st Street, New York, М.Ү. 10023 
О Send me free catalog. 
Name 
Address. T 
| City State Zip 


SPEND A FEW MOMENTS WITH US 


BEFORE YOU SPEND THOUSANDS, 


| Planer Molder Saw 


leader in log home design and 
manufacture i in North America. Naturall 
we've learned a lot about it and we wand 
like to share it with you. One of our more 
than 30 basic adele & numerous options 
will fit your lifestyle and budget . . 
including the first in a series of new 
Energy-Efficient Real Log Homes. 


Now you can use this ONE gn tied shop to tutn 

rough lumber into moldings, trim, flooring, furniture 

—ALL popular patterns. RIP-PLANE-MOLD . . . Sepa- 

пиу ог all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 
SEND FOR 

30. 30-Day FREE Trial! EXCITING FACTS 


NO OBLIGATION-NO SA SALESMAN WILL CALL 


| 
| 
Real Log Homes is the oldest, largest & the | 


е REAL LOG HOMES 


Send $5.00 today for the | RUSH COUPON BELSAW Power Toots co. 
н 218 Field Bldg, 
Real igg Homestatalogor TODAY! e а, 
A ти шш шш ип шы шй шш IITITIETITTTTTT 
800-451-4485. PME 2 a» BELSAW POWER TOOLS 

National Information Cfr gies —s, 21H Field Bidg., Kansas City, Mo. 64111 Ч 
Dept. PS1 Вох 202, «e МЎ © t7] YES Please send me complete facts about - 
Hartland, VT 05048 «< И И B PLANER- MOLDER- ics s Г 
| SO oc CS details about offer, В 

FON бе |! i 
Pot aon | 
ueri set BU Qm pue : 

ve мые „фә ? icit ; 
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Moke up to 
8 GALLONS 
OF ALCOHOL 


little as 5D: 
AGALLONE 


ORDER THE COMPLETE 
INSTRUCTION PACKAGE FROM 
THE MOTHER EARTH NEWS® NOW! 


The deluxe 6” still package costs just $15 
and includes: 
@ Complete bill of materials. 
e Easy-to-follow diagrams and instruc- 
tions for building every part of the still 
. from the mash cooking vat to the 
circulation system. 


[тт sc OS 


MOTHER'S PLANS, Dept. 400302, P.0. Box A, East Flat Rock, N.C. 28726 


Enclosed is $15.00. Please send me O 6" Col- 
umn Still Plans or O 3" Column Still Plans. | 
understand that | have 10 days to examine the 
plans and if | decide not to use them, | can re- 
turn them for a full refund. 


| 

| 

і 

| 

i 

NAME 
| ADDRESS 
| civ 

j 

| 

| 


STATE ZIP 


Add $1.00 to have plans sent first class. North Carolina residents add 4% sales tax. Canadian cash orders, add 
L 15% surcharge. Sorry, no C. 0.0. "5. Prices subject to change without notice. 


$ om instructions for operating the 
sti 

e Recipe for cooking mash. 

e Instructions for making the column col- 
lapsible so the still can be moved easily. 

e Instructions for applying for a permit 
from the government so you may oper- 
ate your still legally. 


With these plans, you can build your s still 
for under $500 . . . after that, it's a sim- 
ple matter to convert cars, tractors, and 
even furnaces to run on homebrewed fuel. 


MOTHER's 6" Column Still Plans 
84027 $15.00 


Also available: MOTHER's 3" Column Still 
Plans (to produce up to 1 gallon of alcohol 
per hour) 84016 $15.00 


NO-RISK GUARANTEE! 


All of Mother's Plans come with a no-risk 
guarantee: If after 10 days you decide not 
to use your plans, you can return them for 
a full refund of your purchase price. 


To order, send your name, address, and 
zip code along with a check or money or- 
der for $15 to: 


Mother's Plans 
P.O. Box A 
East Flat Rock, N.C. 28726 


Or use your Master Charge or BankAmeri- 
card/VISA. Send the account number, ex- 
piration date, and Interbank Number (for 
Master Charge only) to the above address, 
or call in your order TOLL-FREE by dialing: 
800/438-0238. 


Charge the plans to: 
— Master Charge (Interbank No. __) 
__BankAmericard/VISA 


Name 

Account number 

Expiration date 
аше 


| Build this beautiful 3 br, 1140 sq... home for $6500 
complete and cut your heating & cooling bilis 50%. 
Tanyons' new do-it-yourself Home Kit "80" includes bldg 
prints, material list & special instructions. See how easy 
| and inexpensive it is to build & own this no-mortgage 
| home! Want to price several low-cost energy saving homes 
| before choosing one? Then the Home Pricer Planning 
| Book is for you. It contains 49 home designs, floor plans & 
material lists that show you exactly what you need for any 
style you choose 
Money Hack Guarante«. 
| Order both today and never make a morigage payment 
again! Send your Name, Address. City, State & Zip plus 
D$8.00 for Home Kit "Bû", 2$10.00 for Home Pricer, 
0315.00 for both, saving $3.00! СОг send $1.00 for 
information pkg. Mail Today To: TANYON PRESS, Dept. 
102, 2427 W. 26th St., Erie, Penna. 16506. 
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bi een tor rr А ems fa ry f p 


32-Too! Set, GI. cost $295 now .. . $24.00 
14-Taol Set, G.I. cost $126 now .. . 518.00 
Save Even More, Both Sets now .. $36.00 


| Two $36 Sets [Limited Time) $56.00 
} 100 Guaranteed. Add 52.50 for shipping 
4) exas orders add 5% tax. Export orders add 


U.S. SURPLUS CENTER, Dept. 501 


715 Camden. San Antomo, Texas 78215 
IMPORTED 


LOCK BLADE 
$3.50 Ea. 


Flips | 
орап If 

stantiy and | 
locks auto. 
matucally lo 
pravent acci. 
dental closing 
Razor sharp 
tough stainiess 
Slee! Glade for rë- 
liable use and hard, 


9" Overall Length 

5" When Closed 

* Opens instantly 

* Sharp and 
Tough 

* Stalinious 
A 


Model # 
K-12-AL 


eu. for sale in areas 


where prohibited by law 


WESTBURY SALES CO. 


373 MAPLE AVE., Dept. L-6-PS WESTBURY, N.Y, 11590 


plus 50¢ to cover post- 
age and handling 


long service. Send $3.50 | 


$3 95 and FORK tor Sy 95 or BOIH tor ONLY p 951* 


| 

| e . 

aN can buy your OWN mini-bike FRAME for only 
L| 

І 


$20 today (Balance COD) ог RUSH only $1 for 


1 plans (indicate type) and your FREE Confiden- 
tial Discount Parts List! 

I î Mini-bike Plans $1.00 

$ [1 Go Cart Plans C ЁН 


only 
| NOW SAVE|*143.80) « 


"s qs 

Money hack 

Guarantee. 

on a famous 
TROY-BILT Tiller! 


ES d 
RT 
Just 
| | ONE HAND! 
"Off Season Savings" now in effect! Right 
now is the best time ever to learn about the 
amazing TROY-BILT Roto Tiller-Power Composter 
the "breakthrough" machine that's allow- 
ing anyone — of any age - with any soil —to easily 
have a fabulously fertile, productive garden! For 
free complete details, prices, write today to: 


TROY-BILT Tillers, т. MI 
102nd St. & Sth Ave., Troy, NY 12180. _ 


TJS 


ЕЕ afe 
# Nel 


Learn how to MAKE MONEY 


i Train at home in spare time, No previous expe- | 

xe 2 rience needed. Tools and materials included with 

à course. No special talent required. We show you 

what to do, how to doit. LEARN DRAFTINGI 
AT HOME! 


T 
| FREE! 


| “CAREER NAME — AGE 

| KIT" avoress 

Î Accredited сіту 5ТАТЕ_ ZIP 

| Nations! NORTH ча ERICAN SCHOOL OF DRAFTING, 


2S SAVE TOUR 
M 2 € AS ..let v OUR 


— H— 


mai. do 
the snorneninc 


NUCLEAR 
ATTACK! 


You can give wourgsl? and your family a much better chance of 
surviving and recovering fram a nuclear веек if you will take time 
now 10: | 

— Understand the dangers you would face in an attack 

— Make your own preparations for an attack 


— Learn what sctior you should take at the time of attack 

Tens of millions of people will survive a nuclear attack if they know | 
whar to do. 

"SURVIVAL IN THE NUCLEAR AGE" — A TO page book including | 
fallout shelters, | 
rélocstión option, emergency care of sick 


ONLY $9.95 
plas $1.00 shipping à: inn ing 
Send Check or 


RAKE PUBLICATIONS 


Department 488 e Р.О. Box 807 @ Springfield, Va. 22150 


understanding the hazards of nuclear attack, warnings, 


| shelter living, tire hazards, 
and injured. 


Humidity, condensation is ruining valuable equipment. 


STOP RUST, MILDEW WITH SILICA GEL 
THAT "DRINKS" DAMPNESS FROM THE AIR 


e No electricity required 
e Reactivates indefinitely 


Once marred by corrosion, no oil, 
rust-remover or chemical can restore 
the value of fine guns, instruments 
or other precision-finished objects. 
Now you can protect them with the 
same government spec silica gel 
crystals used on naval vessels. (You 
are familiar with silica gel as small 
packets of crystals packed to pro- 
tect new guns, cameras.) The desic- 
cant of choice by gov't and industry, 
silica gel creates a shield of dry air 
within any enclosed area. 


| INDICATOR 
| BUILT-INTO 
YJ FOIL CARTON 


360 Gram Unit: Ideal for eliminating 
dampness and humidity in large gun 
chests, display cabinets etc. 360 
Gram Unit protects over 27 cubic 
feet of enclosed space: darkrooms, 
tool and sporting equipment stor- 
age, closets, electronics, etc. Can be 
reactivated easily in any oven. Built- 
in indicator tells you when. 


$8.50 prepaid. 


All items... Money-back Guarantee 


|. INDICATOR — 


2000 Gram Cannister:This new self- 
contained unit lasts a lifetime. He- 
activates indefinitely. Only 14"x6" 


yet can protect 144 cubic feet of en- 
closedspace.Usedonnaval vessels. 
Ideal for camper-trailer, gunroom, 
workshop. Steel construction with 
precision-cut side breathers to alca: 
gel crystals within. 
Built-in indicator 
signals when unit ! 
should be reacti- | 
vated. (Reactivat- 
es easily in any 
oven.) This unit can | 
prevent thousands 
of dollars damage 
due to rust, damp- 
ness,mildew. 
$35.00prepaid. 


NAME 
ADDRESS 


CITY 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE шшш 


Right In Your Back Yard 


Sells on Sight from 
$250 to $300. Easy to 


start your own Profit- 
able Business. 


The RPT Mf 
Molds and 


Simple to operate. 
BIG DEMAND!! 


Sell all you produce to 


Department Stores, 
Homeowners, Parks, 


Nurseries and Picnic 
Groves. Fireplaces sell 
on sight. No experience 
necessary. We supply 
full operating instruc- 
uipment 
plus the know-how that 


tions and e 


spells BIG PROFITS. 
1 is is an outstandin 
a for men of 


ion and small capital 
to get in a busy rich pay- 


ing field. Don't delay, 


Mall cou 
full details. 


$10.00 Worth of Sand and 
Cement Produces This 
Attractive Fireplace. 


. Fireplace 
rocess are 
the most amazing and 
foolproof ever invented. 


n at once for 


| RPT MFG. DEPT. Ps-co 
| 3537 Limekiln Pike, Chalfont, PA 18914 


Name 
| Address 
City 


Compact Unit: Light weight metal 


cannister designed to withstand 
yearsof use. Excellent protection for 
individual qun and camera cases, 
tackle boxes, silver drawers, etc. 
Protects 3 cubic feet of enclosed 
space. When monitor "window" 
turns pink, unit can be easily reacti- 
vated in any oven. $4.95 pre-paid. 

HYDROSORBENT WILL PROTECT: 
Trailers / Workshops / Darkrooms / 
Sporting Equipment / Closets/ Elec- 
tronics/Gun Chests/Display Cases! 
Tool Boxes! Gamera Cases / Clothes 


To: HYDROSORBENT CO. 
BOX 675, RYE, N.Y. 10580 

Please Send (postage prepaid): 

L1 360 Gram Unit: 

| i Compact Unit 

O 2000 Gram Cannister $35.00each 


$8.50 each 
$4.95each 


NY Residents add 
% sales tax) 


Total Enclosed $ 


State Zip 


MIND, ORDER, 
ENERGY. 


Which Governs the 
Universe and You? 


What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humans shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself? " 
C s — Energy — may these 
not wn E ар s one word: Gen- 
sciousness? Behind all a لو‎ 
jusness, impersonal, etern t com- 
3 er order of matter, the sensitivity 
of life, and that personal awareness that 
is 
nis is a new age! It is time to recon- 
cile science, philosophy, and mysticism. 
Truth i is found in uniiying A all experience 
and knowledge that man has acquired— 
no longer must man be dealt with sepa- 
rately with prejudice or preference. 


ACCEPT THIS FREE BOOK 


For a frank, fascinating presentation of 
a rational p philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book 
Mastery of Life. It is presented by 
Rosicrucians (not a religion), a orld. 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life. 


Please use this coupon 
or write to: 


SCRIBE: Y.S.X. 
The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191 U.S.A, 


(Not a religious organization) 


[ano YR M. 585 à— 4 


Scribe Y s S. ; e" 
e e 
| The ROSICRUCIAN ORDER (AMORC) 
i San Jose, California 95191 U.S.A 


| Gentlemen: 

i Please send me the free book The Mastery of 
Life. I wish to learn more about Self and its 
cosmic relationship and how I may benefit 


| 

{ 

| 

therefrom | 

| | | 
| 

| 

| 

i 


| Name 


| 
| City — — — State 21р... 


(Please print name and address) 


CS n 
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SAVE 857 


GOV'T SURPLUS : NEW EQUIP'T 


TOP SPEED OF 90 MPH! icd | Booster Mises 
1,125 MILES OF DRIVING ener. S BLOWER > җа 


(from a 15-gallon fuel tank)! 


That's the kind of high-mileage, 
fuel-pinching performance you 
can get — right now — with the 


DC FULSER AND 
MOTOR CONTROL 


200 CFM, 115-VAC 


(513.95 $755 


Over $40.00 
= ( ITEM 115-927 | Boost 
wopdburmng Stoves or eters, E 
түзет, use for dozens 
елат арро 
cooing. drymg, er 
= 200 СЕМ. 1015-VAC, 2.2-ampg 
го ней, Ovynamcal lazed 


efficiency of 
relate heat in solar 

» Wilt PRA TING CABLE 
of aw condstranamg, air intake, ; 


DEAN MOTOR, мысы 
i 1 
Useful for forced draft, | sD агрус P LIPS 


сатка Ой TELLFHONIT 


LOSSI РЕК ЇЗ GH 


Chong 


] M on 
1/4 iy K 


amazing HYBRID ELECTRIC SURPLUS CENTER ; fem 


CAR! What's more... you can 
build it yourself! 


HOW IT WORKS 


The layout of the new drive system. 
All you do is take your existing car (or buy a used body) and replace its 


original power plant with a small gas-powered lawn mower engine. 
(That's right, a lawn mower engine!) This engine drives a generator 
which, in turn, supplies the vehicle's drive motor with electricity allow- 
ing you to travel at speeds up to 50 MPH. 


When more power is needed, four automobile batteries — hooked up in 
series and fed by a 100-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (ир to 90 MPH)... and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating! 


Your total cost — by buying your own parts and building it yourself — is 
under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 


GET ON YOUR WAY ТО HIGH-MILEAGE MOTORING... NOW! 


THE MOTHER EARTH NEWS? — the national magazine long recognized 
as a leader in alternative energy — offers s a detailed, step-by-step set 
of plans for making the HYBRID ELECTRIC CAR. The complete package 
includes the plans, bill of materials, and list of suppliers. The plans sell 
for $15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept 400301P.0. Box A, East Flat Rock, North Carolina 28726. 


Enclosed is $15.00 
Please send me the HYBRID ELECTRIC CAR plans. | understand that | have 10 days to examine 
the piana, and if | decide not to use them, | can return them for a full refund. 


Weatherproof Your Shingles 


Penetrating transparent Thompson's Water Seal 
positively waterproofs shingle or shake roofs. 
Our lab tests show that wood treated and sealed 
with Thompson's Water Seal, to the point of 
saturation, increases the life of wood over 5 
times—yet it retains its natural beauty. Apply 
by brush, dipping or spray. At paint, hardware 
or lumber a or direct. Gal. $10.90, 5 Gals. 

$46.75 ppd. tax included. E. A. Thompson Co., 

Inc., 703 Market Street, San Francisco, CA 
94103. No COD’s please. 


COUNTERFEIT GUNS 


Ship To: ( STARTER 
NAME ADDRESS ,BLANK-FIR IN G AL odo A BE 
CITY س‎ STATE ZIP NOT dale: Ls taal Meine eed анат IST be “8 
CHARGE IT TO MY О MASTER CHARGE OR O VISA CARD beside due lascivia iis ge 
NAME ACCOUNT NO. EXPIRATION DATE & WEIGHT 

MASTER CHARGE INTERBANK NO.. SIGNATURE 


POLICE 


Add $1.00 if you wish to have e eur plans sent first class. 357 MAGNUM 


North Carolina residents add 
MOTHER'S PLANS, DEPT. 400301, e BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726 


наа эң Чї T TT ILIIIII пш а-л, йз ED UN NE UD UN. PEPE ae ND ND he Se GO GO OO AO EC DD ND UD UD UC EDO UD ND NND eee 


Length: 9.25" Weight: 2.2 Ibs. 
U50-2061 .. 


[D Jd. LIP IL бис бв пд. сн сри i р GE об EE ар та а а E 


[LITILIIIILIITII xL LL LLLI 


UNIQUE IMPORTS, INC., Dept. PS060 
STAINED Components 800 SLATERS LANE, ALEXANDRIA, VA 22313 4 
Clock ME Deeds Battery, MATES, Send [1.U50-2061 O U50-22BC O FREE COLOR CATALOG 
А a ather, Westminister riple ime, 
Send 50* for fascinating 8 Day Key Winds & af DINE Dt Bim (LIST ALL NUMBERS ON CARD, INCLUDE EXP. DATE} 


Bams, Barometers, Metal, Bezel, Paper 

dials, Hands, Brass & Plastic Numbers 

& Markers. Hundreds of Items. Quan- | 

| КУ Prices. Send $1.00 for 60 Page 
Catalog. Refunded on $10.00 Order. 

| NEWPORT ENTERPRISES, INC. DEPT C 

2313 W. Burbank Blvd., Burbank, Calif. 51566 


catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG fi esa KIT 


$17.85 ppd. 
WHITTEMORE, Box 2065DE, HANOVER. MASS. 02339 


` Eyeglasses. 
Save up to 50%. 
AAA 


Send for free catalog — 
alllenses—allstyles. = 
As low as $14.95 
complete. Your 
prescription, or 

your present lenses 
duplicated. Money 

back guarantee. Now 

you can afford extra 
pairs. 


NAME = 
ADDRESS 


CITY / STATE Г ZIP 
MONEY BACK (LESS POSTAGE) IF NOT SATISFIE 


ARR ESER м 
LELIT As 


Always Include 
Your Zip Code 


When Answering Ads CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the “Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you've been looking for. 


| RICKA DUO-WHEEL CONVERSION 
| KIT AND FIBERGLASS FENDERS 


New wide tire adap- Тһе ultimate 
ters & fenders to fit 


in safety 
most mini - 


protection for 
your family. 


Р RICKA MFG. 
шшш а DEPT. RPS-6 
b ' Pequot Lakes, MN 56472 


' 1ton trucks. Simple 
bolt on Miroir ing 
Increases  tractio 
tire capacity & life. 


aco 
Prism Optical, Inc. , Dept.PS60 
10992 N.W. 7th Ave., N. Miami, FL 33168 
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INGENIOUS 


size һы . 
51/8 x > 
25/5 х 17/8" 


Heavy rains, fast-melting snow, broken pipes, 
leaky toilets can confront you at any time—day 
or night. And, can cost you hundreds, even thou- 
sands of dollars. 

All the totally unexpected hazards of weather 
—the failures of plumbing or mechanical parts — 
are threats to your comfort and pocketbook. 

You can't patrol your home every minute, from 
cellar to attic, to spot leaks, spills and seepage. 
You can't see water in a boat bi ps But you can let 
the ingenious Flood Alert do it for you. The Flood 
Alert is on guard, үү place it, 24 hours a 
day. Every day of the year. Battery-operated; it re- 
quires no wiring or installation. 


Alerts You Instantly 
To Any Trace of Water 
Flood Alert is activated when water touches its 
two "sensors", and it lets you know—loud and 
clear—the second any water damage threatens. 
Sounds a high-pitched warning that continues 
until you stop it. 


impact 


ee 
íODQANM eee ee 
Зра рны ——— لجات‎ 


Water Sensor 


Detects and 
Warns You 


INSTANTLY 


of Leaks, Spills, Seepage 
In Homes, Boats, Factories — 


ANYWHERE 


Ends worry of costly 
flooding and water damage 


Use Flood Alert at home—near hot water 
heating system, humidifiers & de-humidifiers, 
washing machine, utility sink, sump pump, 
water bed, in attic, kitchen, bathroom, base- 
ment, etc. 

Use Flood Alert in business — іп storage room, 
boiler room, computer room; in restaurants, 
labs, bottling plants, etc. 

Use Flood Alert in boats, in trailers, campers, 
vans, mobile homes, etc. 

At a minimum, you'll probably want a Flood 
Alert in cellar, attic and perhaps kitchen in your 
home. Certainly one in your boat. (For boats, you 
can order a remote sensor with 30 feet of wire 
that can be attached in the bilge—see illustra- 
tion). You may also want remotes at home for 
hard-to-reach areas. Or, if you have basement 
flooding problems, you can place a remote sen- 
sor near the floor and keep the unit itself on a 
wall or shelf. This affords a complete protection 
system, so you can reach the unit, turn it off, and 
deal with the problem — without removing unit or 
remote sensor. 


Flood Alert is only $16.95 plus shipping and handling. (We pay 

shipping & handling on 3 or more units.) It is built to last, of high- 

BS plastic, with 100% solid state electronics. Operates on 

one 9V battery (not included). Reliable at a range from 0 
Weighs just 4 oz. with battery. 


Why risk another day, or another storm, flood or plumbing 
calamity? Order Flood Alert now! Use handy coupon or 


to 125° F. 


Call TOLL FREE 


(Master Charge & Visa customers only) 


1-800-835-2246 


(In Kansas, 1-800-362-2421) 


oe: = = MAIL THIS HANDY COUPON TODAY --1 


| P 


NAME 
STREET 
CITY 
| STATE 


| Popular Science FLOOD ALERT 
). Box 5115, Grand Central Sta. 
New York, NY 10017 


Please send me 
$1.25 each shipping & чала 
(SAVE: Order 3 or more Flood Alerts @$16.95 each and we 
pay shipping & handling.) 
О Also send. Remote Sensor(s) with wall bracket(s) 
@ $4.95 per set (no extra shipping). 
О l enclose full payment of $ 

(Add applicable sales tax in CA, 

CO, FL, IL, NY, PA, VA, VT, WI.) 
Charge my (Visa (Master Charge EXP. DATE 


ACCOUNT # 


Пын кышын. -—— ымны Е Е ЕЕРЕЕ Е 


Dept. 680 


Flood Alert(s) @ $16.95 each, plus 


Interbank #_ &— 


ZP 


Start your own | 
money making business! 29, 


Hundreds of Belsaw trained men k 
have succeeded in this fascinaling PA C 
and highly profitable field... 


YOU Can Do It Too! \\ | 


ШЕН ИШ! 


Never befare have money-making opportunities been so 
great for qualified Locksmiths. Now. lucrative. regular 
lock and key business has multiplied a fhousandfald as 
millions seek more protection against zooming crime. 
Yet there's only ane Locksmith for every 17,000 people! 
Train FAST at Нате - Collect CASH PROFITS Right Away, 
You're “in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
lime—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can TOU! All 
fools plus professional Key Machine given you with 
Course, These plus practice materials and equipment, ' 

plus re ee lessons, pius expert supervision, Tells haw you quickly 
pius business-building guidance will enable you ta KEEP 

THE MONEY COMING IN! ideal for retirement—good Mn тоо oe 
jobs too. SEND FOR EXCITING FACTS—No Obligation: IT 2070119012 Sparetime 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! of ШЕ ин 


PRO KEY ! -— your own. 
MACHINE ee 7 an i ү эү 


YOURS 
TO KEEP! 4 


» "SE" Accredited Member 
ox National Home 
Р DAY Study Council 


aint wid up io EMM è ۹ | 
seid ind mpera NO RISK BELSAW INSTITUTE 
Tiaa da palin TRIAL! 111H Field Bldg. 


Send 1e: 


RUSH COUPON! stan" Kansas City, MO. 64111 
There is NO OBLIGATION and NO SALESMAN Will Call— ever! 


BELSAW INSTITUTE 
lac 111H Field Bidg., Kansas City, Mo. 64111 


Please rush FREE Book "Keys to your Future.” 


z-. МАМЕ 


ip make 
"ADDRESS 


E 
* 
ae 8 E NM NI M I M M | 


OO [LLL m mmm 
im == ши шш ши шш шш шш шш mam rum mm m n m m m m m m mm mod 


PRESSMATE 


or Em tre... 


MORET TOL P AA T) 


e EASY, FAST TABLE ADJUSTMENT 
with work loads of up to 125 pounds 

* MORE ACCURATE DRILLING with 
working plane adjusted close to quill 

e ROTATE TABLE EFFORTLESSLY 
360° in either direction, without 
changing elevation 

* ELIMINATE HAZARD of table falling 
accidentally. 

e SAVE TIME increase productivity. 


National Marketing & Manufacturing 
P.O. Box 455, Athol, idaho 83801 


Ship |  ÁÁ PressMate(s) at $69.95 
plus $5.00 Shipping & Handling 

AE a ج ج ج ج‎ 
Address: SEE | 
ГИҢ — as. — Zip: —— 
О Check enclosed О Charge 

L1 VISA О MASTERCHARGE 
"—— V———— ШЕ 


Drill Press Mfg. Model: - 
Length of Column & Diameter: 
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Order-by mail from Airborne... Save up to 90% 


2454552055555: 


X PERMANENT MAGNET MOTOR у 
Reversible. Hi torque. 1 HP. 48 VDC @ 4800 

* RPM. Linear to Ya HP. 12 VDC @ 1200 RPM. ЕЯ 
s, ‘keyed shaft. 9 2"L x 41%" 
. 4! Dia. Also use as gen- 
Ж | H {+ erator. Shpg. Wt. 15 Ibs. 

\ liej NEW. Reg. $108. Now yk 

ж + D" $47.50. (Stk. #4279). ! 


Ж Price FOB Culver City, CA. 50% deposit * 
for COD. Send cash, check or money order. 

yk Calif. res. must add sales tax. Master Charge Jr 
& Visa accepted. 


X X0 kk x x x xk 


Send for new 1980 catalog 
Aircraft, automotive, marine, 
hardware, industrial items. Send $1 
BF for 35th Annual Catalog (deduct $1 
from first order of $10 or more). 


AIRBORNE SALES €0, Dept. PS80, Box 2727 | 
8501 Steller Drive, Culver City, CA 90230 
E i E E 1 E E E ПШ ШЕШ 


Name: 
Address: 
City: 
State: 


government surplus and other bargains 


LEN E POWER 


Winter or summer it gives you INSTANT 
POWER...where you want it...when you 
need it. Here's how: 


1. EMERGENCY POWER- 
Protects your home and family in a power 
failure. Keeps your lights, furnace, freezer, 
and more going. No frozen pipes or spoiled 
food. No waiting long, anxious hours—or 
even days—for the local power company to 
make repairs. 


2. PORTABLE POWER — 

Wheel the 2-IN-1 to "out-of-the-reach-of- 
extension cords" places. Run drills, saws 
and other power tools. Pays for itself in 
dozens of other great ways. 


A COMPLETE POWER SYSTEM! 


Unlike many other generators, ours comes 
complete. Included as standard equipment: 
UL approved Outdoor Connection Box, 


2, 1980 Garden Way, Inc. 


A BUSINESS OF YOUR OWN | 


RE PAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for folder No. PS6, and free bonus offer. 


| | 
. COMPUTERIZED! ACCURATE! Only d 
Ea. | 
Plus 526 
Shpg. 


| SAVE! 2 for $3.95, 3 for $5.95, Postpaid | 

e UNBREAKABLE — SAFER THAN GLASS e READS 

| C AND Р DEGREES AT THE SAME TIME е SAFE, 
PLEASANT TO USE — KIDS LOVE IT е HOSPITAL 

| TESTED e SANITARY — CANNOT SPREAD GERMS 

| Send Check or Money Order (No CODs) 

NATIONAL MERCHANDISE Dept. P 
| P.O. Box 7746, Chicago, IL 60680 


j FOR YOUR HOME Y 


NEW 2-IN-1 Complete 
Home Emergency { 
Power Generator 
from Garden Way Built by Kohler 


Safety Transfer box, 12-volt battery and 
other accessories. A tough, durable unit 
—same rugged quality as in our famous 
Troy-Bilt tiller. 


FREE Full Color Booklet 
with complete details, 
models and prices. Plus 
Free "Home Power Needs А 
Worksheet." Mail coupon ~ -5 ~ 
TODAY! No obligation. 


| GARDEN WAY MANUFACTURING C0., INC. i 
Home Power Generator Dept. A280 


ага | 
rs 
SSS 
ي‎ Ё 

-— 


If You Need 


RUBBER с 
STAMPS 


Toll 
Free 


2 $3005. 
ce Pai К> 


Anytime 
Day or Nite 


CALL 1-800-547-8678 


NG | 
"T eS for, rolls Mmr 
% & NO PHOTO EXPERIENCE NEEDED 


qu 
«Ў Great SPARETIME after your regular 
т job! Do shooting yourself ог have others 
work for you. Genuine opportunity! 


WRITE FREE REPORT #Р5 
3110 Fulton Ave, Sacramento, CA 95821 
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Just arrived from the Far East. Мом you can enjoy the 
luxury of a pure silk shirt at less than 72 ioe dea 


of those available in the high fashion 

today. Quantity limited. ин vali c ony small, 

med. large or extra large. Monty back guarantee. 
ONLY $35.00 Prepaid. 

AMERICAN GUCCI ENTERPRISES, 542 50. 

DEPT. Р, BOX 5028, LOS ANGELES, CALIF. "wil 


Portable Steam Cleaner 

| Steam in 60 seconds 

` CLEAN: 

. Engines, Air Filters, Lawn Mowers. | 

- 9 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water 
pressure. 


WEDCO MFG. INC., Dept. 5-9, 
Scott Lane e Box D, Jackson, WY. 83001 


Transform your windows, mirrors and | 
everyday glassware into works of art the easy 
way with the New ARMOUR ETCH' 
GLASS ETCHING METHOD. Complete in- 


cluding supplies, illustrated step-by-step instruc- 
tion booklet, plus 45 full-size etching patterns. 


ONLY $9.95 
(please add $1.50 per kit postage & handling) 


Armour Products, Dept. PS60 
Hill St, Midland Park, NJ 07432 • 201/652-8895 
Name 
Address __ 
City 


A ————À———————sÁ 


State 


Us — Burro Travel Trailer kit sleens four. Under | 


lass Ready to tow. Finish interior only. Wrnte Burro 
LAN venue North, Plymouth, MN 55441, For full color 
lo cover postage and handi ing. Dealers 7 Ранис. 


"Partial рт 
of ima m 


Flying гар 
Indian неза cn 


GIANT SURPRISE COIN ASSORTMENTS packed gran- 
bag style from collections including rare, scarce and 
valuable coins up to 2000 years oid! А real exciting 
treasure hunt: unpicked, unsorted — just as they are 
received—no 2 assortments exactly alike! Nobody 
knows what's in them, but each guaranteed to contain 
bur guaranteed $9.00 catalog value or more for only 
$6.98 plus 75€ p.p. each. Our Super Size $18.00 mini- 
mum catalog value or more only $13.49 plus $1.00 p.p. 
each. FREE! Order 4 of either size, get 1 same size 
FREE! Ideal gifts for beginner or advanced collector. 
Handsome illustrated 32-page Guide, Catalog & Price 
List included FREE with order; otherwise 50¢. 
MATT NUMISS, Dept. PS68, Great Neck, N.Y. 11022 


Seated Libert) 
$e Barber у 106 
учн Liberty ы 


WATCH 


Imagine... 

• The thrill of watching the World Series, 
the Super Bowl, Championship Golf and 
Tennis coming to you so big, so real, you 
feel you're part of the action! 


e Movies come to life — singers and 
dancers perform right in the room with 
you! 


e T. V. games played on over a 7 foot 
diagonal playing field! Sensational! 


Watching television will never be the same 
again. Astound your family, your friends, 
your neighbors . . . everyone will want to 
come over just to watch this fantastic sys- 
tem with you. They won't believe you didn't 
have to spend $1,000... . $1,500 or more 
to get this sensational theater-size enter- 
tainment center! 


°з absolutely amazing! Our special op- 
tically designed lens actually produces 
quality images enlarged up to 15 times 
their original area. You'll forget you're 
watching television . . . You become part 
of the action . . . What's happening is all 
around you... It's a brand new exciting 
experience . . . a whole new mode of 
entertainment! 


But best of all, you can create this entire 
system yourself in less than 1 hour. All 


ING TELEVISION 
will never be the same age 


you need is some scrap wood, pressboard, 


Pe rt 


or even corrugated paper board. No ex- 
tra antenna or special tools are required. 
Our step by step illustrated plans are so 
easy to follow that putting together your 
own Giant TV Entertainment Center is 
really a snap. 


Just add the precision optical projection 
lens (the heart of the entire system) and 
you'll be watching GIANT SIZE TV within 
hours after receiving your kit. Why spend 
another day watching the action on a con- 
ventional small screen? Just mail the no- 
risk order coupon right away! 

Projection system is not permanently attached to 


TV. You simply pull it away for regular viewing 
whenever you wish. 


30 day — NO RISK 
Money Back Guarantee 


Send for your GIANT T. V. Systems Kit 
today. We guarantee that you will ba ab- 


solutely ecstatic with its performance or 
simply return it within 30 days for a full 
refund of your purchase price (except 
postage and handling, of course). We 
promise that once you experience the 
thrill of theater-size television you'll never 
settle for a tiny 25'' picture again. 


A 


"T 
di 


WITH EACH KIT 


T.V. Inverter Switch so that you 
can watch your Glant-Size T.V. 
— without having to turn your set 
4 upside-down (as with other kits). 
Easy installation instructions in- 
| cluded to be followed by any qual- 
| ified TV Repair Shop. 

Regular $4.98 value yours FREE 
with every kit. 


mm mmm Send No-Risk Coupon Today = m= = m am 


Sherwood TV Center, Dept. GTB-365 
180 Post Road East, Westport, CT 06880 


Please RUSH me your GIANT TV SYSTEMS ! 
KIT ordered below. | understand that it § 
must provide me with extraordinary theatre- E 
size images comparing with units costing Ё 
$1,500 or more, or | may return it for a g 
prompt refund of my purchase price (ex- N 


cluding postage and handling of course). - 


[] $8.88 plus $1.00 postage and handling ^ 
for one Giant TV System Kit. 


O $16.88 for 2 Giant TV Systems Kits plus 
$1.50 postage and handling. 
(Add $8.00 for each additional kit) 


CT residents 
add sales tax. 


Enclosed is $ 
Р 


rint 
е ———— d 
| Address 
City 
State |l -——— 
mamma) 1980. Sherwood Marketing, Inc. a m аз 


PROTECT YOUR 


CASH AND VALUABLES 


AGAINST THEFT! 


Now—Get low cost protection for cash, 
jewelry, passports, sentimental items and 
other valuables with the new WALL-IT. It's a 
patented, clever home hideaway that'll give 
you peace of mind, because once installed, 
it looks like any ordinary electrical outlet in 
your home, apartment, office, even your boat 
or motor home 


There's a special key to lock and unlock it 
...and only you know it's a secret, protective 
hideaway for your valuables. Yet your 
possessions are always near when you want 
them—protected by a special snap-on cover 
when WALL-IT is closed. 


WALL-IT can be installed easily in most 
walls in less than 15 minutes with the 
complete installation kit and detailed 
instructions included. (Kit includes a 
template, switch plate, even a saw.) 


Act now to give your home added 
security against burglars and intruders. 


a secret 
hideaway! 


=j 


|= 


Order your WALL-IT today by mailing 
the coupon below. For faster service, 
Visa and Master Charge customers сап call y 


TOLL-FREE anytime 1—800—835-2246. Jm 
You'll probably want several. (You save uM < 
by ordering 3 or more). X 


BONUS ON 


Special p 


snap-on 
cover шу, 
keeps the — ——4 
contents of \ S \\ 
your WALL-IT. \ (C \\f 
\ free from * NX 
M dust, dirt, etc. — _ 


= 


All this fits ina WALL-IT 


NS 


(IESU... 
à. ^g + 


HOW TO ORDER YOUR WALL-IT: Enclose check with coupon or charge to your Visa 
or Master Charge. WALL-IT is just $14.99 each + $150 each postage & handling. 
SAVE!!! If you order 3 or more WALL-ITs at $14.99 each, we pay postage! Hesidents of 
following states add applicable sales tax: CA, CO, FL, IL, NY, PA, VA, VT, WI. 


VISA & MASTER CHARGE CUSTOMERS: For Fast Service, 


Call TOLL-FREE anytime 1—800—835-2246. 
(In Kansas, 1—800—362-2421.) 


POPULAR SCIENCE e WALL-IT Dept. 680 


PO. Box 5220, Grand Central Station, New York, NY 10017 


[]Please send me_____—S WALL-IT(s) @ $14 99 each + $1.50 
each postage & handling 


(SAVE! Order 3 or more WALL-ITs @ $14.99 each and we pay postage! ) 
Add applicable sales tax in CA, CO, FL. IL, NY. PA. VA. VT. WI 


|] Check enclosed for $ 


Charge О Visa O Master Charge 
ACCOUNT # | 
| : " Master Charge Interbank # _ .. EXP. DATE 
WALL-IT defies detec- ® Signature | 


tion — looks just like 
an ordinary electrical 
outlet. You can use 


Name (Print) 


the switch plate pro- BOSE e E EE A E F ыа E 
vided or any standard 
switch plate to match City | State 21р | 


n me سے سے سے‎ À سے س کے س سے سا سے س س‎ sa m a a aas س‎ n n n t 
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CLOSED your others. 


гео + what one customer sald: 


Ifi had the tools and materials 
to build mv own bike from 
| scratch, I don t think I could build 


one anv better." John Jurenka, 
santa Monica, СА 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 fI 


hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
ш” чш accessories. 

| pie mm NEW VT-1012| 
, (105p) 
UPER| 

Z4 BRONC 
shown with | 


ЕСС accessories 
2g ISO Й E. 


NAE Special Offer | 
— One FREE 
accessory 

with bike or | 

tryke order! | 


Carl Heald, Inc. 
Dept. PS-06, P.O. Box 1148 
Benton Harbor, MI 49022 JI 


‘Write today for free brochure 


NEW PROVEN system to successful 
Blackjack FIRST TIME introduced. NOT 
AVAILABLE in stores. $11. Send check or 


money order to Creative Agency, 2301 
El Camino, San Mateo, Calif. 94403. 


NEED THREE PHASE POWER 


е "HASER" allows you to.operate three ONLY 
phase motors М thru 7% horsepower from 220 


Try this Carey pipe 
"FREE" for 30 days | 


апа we'leven 
give you the T 
tobacco FREE! 


Smokes like no pipe you've ever 
known! Be delighted or smash it with a 


C (OA) 


hammer and the trial will cost you nothing. ed илан INCH" COOLS, DRIES AND MELLOWS 


It's a new concept in pipe smoking. Top grade Mediter- 
ranean briar with patented innovation —- Magic Inch" " 
—harnesses Nature's own laws to provide the sweetest, 
smoothest, coolest, most satisfying smoke of your life! 
Not a filter, or a trap. No sludge, moisture or bitterness. 
Nothing but pure smoking satisfaction you've never 
known before. 

Whether you're a pipe smoker or merely wish to cut 
down on cigarettes, you're invited to take advantage of 
this unusual offer. After 30 days, if you don't agree that Cool Air 
no other pipe gives you the full rich aroma, deep down Fresh aw enters 


through vents, mixes 
smoking pleasure and peace of mind only a Carey pipe in noke am bowl moisture from smol b x COE. Uri ате. 


Condensation E ration 
Condensation иге evaporales 
"SQUEEZES" excess into iia am... You 


can give, smash it with a hammer. The trial has coSstyOU ——.. coohng and con- and is absorbed by the 
nothing. Even the half-pound humidor of tobacco i IS densing it, "Magic Inen." 
yours to keep free. 
Send lor a free color brochure and selectthe styleand (eee — ————————— جک‎ нба 
shape pipe you want for your free 30 day trial. Mail lE 


| E. A. CAREY COMPANY, DEPT. 4626 | 
639 Academy Drive, Northbrook, IL 60062 


FOR FAST INFORMATION | Yes! Send me your full color brochure so | can select a 


Ca | Free | 1-800-323-1 Т 7 : | pipe to smoke for 30 days оп a free trial basis. 


(In Illinois: 800-942-8881. | Name 
Ask for Operator 67.) 


E. A. CAREY COMPANY |°" 
639 (авараў Drive, Northbrook, IL 60062 i State 


coupon today or call toll-free. 


: 


р . —— 


n 


ad 


Electrity your Bike... 


PEDALPOWER-Exciting new powerful electric drive for 


volt single phase power sources. Rugged — heavy 159” 
duty — patented unit built tu give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


BREW YOUR OWN FUEL 


ROWN'S ALCOHOL MOTOR FUEL COOKBOOK 


Contains step-by-step procedures for the making and 
using alcohol as a motor fuel, How to build your own 
home still, how to modify your car's carburetor to 
run өп alcohol & other engine modification to get up 
to 100 miles per gallon, & much mors. Loaded with 
large clear photo's, you'll bs amazed at how easy it 
really is, Don't hesitate order your copy today! ! 
Book No. 300 | ; 
DESERT FUBLICATIONS 

DEPT, PS = CORNVILLE, ARIZONA 86325 


Splits 
LOG SPLITTER! 
ъъ... Only $49.95 plus $5 p. åh. for 
Се" adaptable cone, or $99.95 | 
I2" plus $8 ready-to-attach to hub of 
P" caror light truck (specify vehicle j. Pa.— | 
send 6% sales tax. Free into —send stamped 
self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Pa. 19530 


Cards; stationery; alo ad- 
vertising: labels; tickets; QSL cards; 
announcements; greeting, sympathy, 
prayer cards; tags. еіс. Save money. MESE 
Own a Printing Business. . 

We supply everything direct from 
factory. Easy instructions. Also 
raised printing like engraving. 
Have home shop. Add to income. ; 
Send 254 for catalog. = ше 
Kelsey Presses, 80-CF Meriden, CT 06450 
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Call Toll Free 


800-257-7955* : 
For this FREE BOOKLET [25 
& Special Offer or Write: 5 


General Engines Со. 
5808 Mantua Blvd. 
Sewell, NJ 08080 
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bikes. Tames tough hills. Be independent. Shop when 


you want. Fits all bikes and adult trikes. Easy to use 
and install. Beat high gas prices. Recharges over- 
nite at home. Travel 100 miles for a dime. 


Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 


NEW without pedaling. Noiseless, non-polluting. Vir- 


tually maintenance-free operation! 


Thousands in use today by senior citi- 
zens, students, housewives, workers, 
handicapped and professionals. Call to- 
day or write for free booklet with com- 
plete details on PEDALPOWER motors, 
Take-Apart Electric Bikes and Adult 
Electric Tricycles. 
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601 Easy-Lift Chair American Stair-Glide bro- 
chure explains the benefits of its amazing, styl- 
ish, cushioned recliner that gently raises the 
user to a standing position at the touch of a but- 
ton. Great for those who have trouble getting 
into or up from a chair. Free 


602 Windows & Gliding Doors Galore This in- 
formative booklet from Andersen Windowalls 
answers a wide range of questions the consum- 
er may have before investing in windows or 
gliding doors. Beautifully illustrated, this book- 
let is a must for any homeowner. Free 


603 Speed Radar Detector Literature de- 
scribes the Bearfinder Two + Two, which in- 
cludes two self-contained tuned antennas, two 
warning systems, two bands (X and K), and 
much more. Free 


604 Outside Basement Entrance Learn how 
you can break through foundation and build a 
block stairwell for direct access to your base- 
ment from the outside. Bilco's pamphlet ex- 
plains it for the do-it-yourselfer or the profes- 
sional. 10é 


605 Roofing & Siding Thirty-six-page, full- 
color brochure offers information you need to 
know about roofing, siding, and other exterior 
home improvements before you build or re- 
model. From Bird & Son. 50é 


606 Diesel Report Robert Bosch Diesel Report 
magazine highlights research, development, 
manufacturing, and distribution of fuel-injec- 
tion systems worldwide. Also explains technol- 
ogy of diesel and gasoline systems. Free 


607 Southern Comfort Recipes Famous reci- 
pe booklet from Brown-Forman Distillers tells 
how to improve drinks mixed at home. Includes 
the top twenty cocktails and recipes for many of 
the new “in” drinks. Free 


608 How To Choose & Use an Air Compres- 
sor Comprehensive  160-page,  soft-cover 
handbook, with over 350 illustrations, describes 
the versatile air compressor. Time-saving 
home, vehicle, and garden uses for do-it-your- 
selfers are covered, as well as hobby and craft 
ideas. From Campbell Hausfeld. $4.95 


609 Hand Tools Channellock’s pamphlet 
shows various patterns of pliers and wrenches; 
defines proper uses and cautions against mis- 
uses. Catalog included. Free 


610 What's a Healthy Car Worth? Prolong 
your car's life with this handy glove-compart- 
ment manual from Fram Corp. Contains valu- 
able tips on car repair and maintenance. $1.00 


611 Hirsch Portable Saw Guide explains how 
to make your circular saw do the work of an 
expensive radial or table saw quickly and accu- 
rately. Free 


612 Woodburning Central Heating Едиір- 
ment Literature discusses how the Hydro- 
stove can heat your home while reducing your 
fuel bills. From Hydroheat. Free 


613 Faucet That Cooks As it Pours  In-Sink-Er- 

ator brochure offers a new idea with its hot- 

water dispenser that provides 190-degree-F 

pe instantly. Ideal for coffee, tea, and soup. 
ree 


614 Sculptured Stone Full-color pamphlet 
from K.S.H. features the authentic-looking K- 
Lux Estate stone. Custom corners fit without 
сыш or mitering. How-to instructions includ- 
ed. Free 


615 Troweling Tips & Techniques Twenty- 
four-page booklet from Marshalltown Trowel 
serves as a reference for the home craftsman 
working with concrete, block, brick, and wall- 
board. 50¢ 


616 Mariner Outboards Twenty-eight-page 
color brochure details outboards from two to 
200 hp, electric trolling motors, and accessories. 
Free 


617 Ideas In Paneling Any room can be reju- 
venated once you know that the secret of interi- 
or design begins with the walls. Masonite's il- 
lustrated literature tells all. Free 


618 Compact 35-mm SLR Cameras Olympus 
Camera's informative booklet offers its preci- 
sion line of OM System component cameras. 
Includes specs and component features for each 
model. Free 


619 Easy-To-Install Washerless Faucets New 
full-color folder from Peerless Faucets displays 
the most complete line of dependable washer- 
less faucets available, plus a record that guides 
you, step-by-step, through every phase of in- 
stallation. Free 


620 New Chain Saw Product Pioneer's litera- 
ture introduces you to a new product designed 
to revolutionize the chain-saw market. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
-dependable companies. The convenient order 
form will save you time and postage. 


621 Garage Doors Twelve-page, full-color 
guide outlines many variations of sectional ga- 
rage doors, from sculptured, paneled, and flush 
wood to lightweight fiberglass or steel doors. 
Specs, illustrated glossary, and information on 
automatic, electronic door operators included, 
from Raynor Mfg. $1.00 


622 Burglar Alarm Stickers Package from 
کی ا‎ House details profit opportunity— 

carries a money-back guarantee. With a 
minimal investment, you can offer security and 
an effective crime deterrent to retail outlets. 
Stickers included. Free 


623 Rocket Wheels Make a Difference Illus- 
trated brochure shows complete line of custom 
wheels and accessories, racing products, side 
pipes, and running boards. 25€ 


624 Mercury Outboards  Thirty-two-page cat- 

alog colorfully illustrates outboards from 3.6 to 

oe hp, thrusters, and Quicksilver accessories. 
ree 


625 Do-it-Yourself Home Care Projects Sa- 
vogren's 32-page booklet explains procedures 
to assist in furniture stripping, paint and wallpa- 
per removal from woodwork, and many more 
upkeep projects. 25€ 


626 Lawn & Garden Tractors Simplicity Mfg. 
features various models of tractors from eight 
to 19.5 һр іп its new pamphlet. Specs and details 
of attachment options also included. Free 


627 Do-it-Yourself Sprinkler System  Fold-out 
flyer details Spra-Rite's sprinkler system, in- 
cluding how-to plan and layout instructions for 
easy installation, Free 


628 Masonry Made Easy Guide simplifies 
building with bricks and cinder blocks—no diffi- 
cult mortar. From Woodbury Mills. Free 


629 Zip-Dee CoverAll Literature describes an 
interior car cover that hides the owner's belong- 
ings to prevent theft and adds to interior neat- 
ness. Free 


630 Play Olympic Golf Whispering Palms Golf 
and Country Club in Rancho Santa Fe, Calif., of- 
fers a new playing-range concept for you to 
sharpen your shot-making. Free 
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POPULAR SCIENCE Р.О. Box 2748, Clinton, lowa 52735 


Note: Popular Science lowa address is for Product Information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 


Please send the items checked below. | am enclosing 30€ handling charge 


О 601 [] 606 O 611 
L] 602 [1 607 O 612 
L] 603 О 608 $4.95 O 613 

O 609 О 614 


О 605 50€ 
Name (please print) 
Address 


О 610 $1.00 О 615 50€ 


(any number of items) plus amount required for priced items. 


[] 616 О 621 $1.00 O 626 

О 617 [] 622 О 627 

[1 618 О 623 256 O 628 

оО 619 [] 624 L] 629 

O 620 О 625 25¢ О 630 
City & State 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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1 AUTOMOBILES 


LECTRICKAR — Convert VW's, Fiats 
ою Electric 50 MPH. Plans $25.00, In- 
formation $1.00. Robert Bucy, Вох 
8794, Dallas, TX 75228. 


MIRACLE CARBURETOR  Vaporizes 
as 100+ MPG. Drawings, Details 
10.00. Money Back Guarantee. Carbu, 
oute 1A, Hitchcock, SD 57348. 


PROPANE/GASOLINE DUAL-FUEL 
TO! Conversion plans and instruc- 
ions, Parts sources, Only $10.00! RDA, 
ox 873, Concord, NC 28025. 


LEGAL Alcohol Fuel 30c/Gallon! 
Solar/Conventional stil plans, Mash 
'ormulae, Federal Permit Information! 
Dif RDA, Box ВТЗ, Concord, NC 


ae ———————— 
ALCOHOL FUEL LEGALLY, Run Car 
r Furnace for 30c gallon. New Plans, 


tructions, Formulas, $3.00. Geans 

blishing, Box  98-S, Payson, UT 
4651, 

GASOLINE MILEAGE INCREASED 


JRAMATICALLY, easily!! Details FREE!!! 
Er MES Box 12191-C, Norfolk, VA 


ALCOHOL fuel, legally made on 
kitchen stove! Instructions. $3.00. 


rta Box 24949-ED6, Nashville, TN 


NEW Patent pending on carburetor 
odification. For complete instructions 
nd blueprints send $12, - to: Metz 
P.O. Box 38672, Detroit, MI 


GASOLINE SHORTAGE? Flip a switch- 
engine runs on Propane. Two simple 
Propane systems, uild either for 
around $50. Complete Plans-$10, Guar- 
anteed, Includes Professional Propane 
Information,  Gac Engineering, Box 
266-Z, Owls Head, Maine 04854. 


ALCOHOL FUEL HOME BREW. Easy 
Plans, Instructions, Run Car .25c Gal- 
оп. $4.00 to: Fuel, Box 3194-5, Red- 


ood City, CA 94061. 


ALCOHOL FUEL HOME MADE, Com- 
plete Instructions, Formulas to run 
car or furnace. $4.00 to: Alcohol, Box 
470-S, Salem, UT 84653. 


GASOHOL-BEVERAGE ALCOHOL-185 | 


Pages covering Formulas, Still Designs, 
Auto Conversion, Federal Permit, Whis- 
key, Beer, Wine. $3.95. Johnson, 580 
Cleveland St., Elyria, OH 44035. 


. PROPANE CARBURETION - Is It For 


You? Booklet covers Advantages and 
Disadvantages Written with 30 "Years 
Experience. Save Hundreds of Dollars 
and Many Headaches. Send $5.00 to: 
Propane Carburetion, Box 237-5, Lo- 
ganville, PA 17342. 


ALCOHOL-Detailed information con- 


cerning still plans, recipes, brewing, ve- 
hicle conversion, burning both Alcohol 
or Gasoline. Easy home methods. $5.00. 
ALCO, Box 1603, Plains, PA 18705. 


GAS GADGETS DO THEY WORK OR 
NOT? Which ones do as advertised, 
which ones are RIP-OFFS. Receive your 
copy "GASAVERS NEWS" TM Before you 
buy one! Including product evaluations 
on those that work. Send 52.00 to: 
Fuel Expanders, Р.О. Box 17711PS4A, 
Irvine, CA 92715, 


100 MPG Electric-Gas Combination, 


$5.00. Homecraft, 2350 W47A, Denver, 
CO 80211, 


GASOHOL GUIDE, PLUS Alcohol- 


Making Manual. Both, only $2.00. 
Alcogas, 5133 Fairhill, Philadelphia, 
PA 19120. 


ALCOHOL, Fuel Production Package. 


Blueprints l^ СРН), Information 
Booklet, List p Materials, Scale Up- 
data, Government Regulations, and 
more. $40.00 check or M.O. to Edu- 
Tec, Inc., P.O. Box 601, Greenville, NC 
27834, (919) т58-5575. 


PROPANE Conversion, 
Disadvantages. 
$8.95. ZLC Co., 
UT 84333. 


HYDROGEN - ALCOHOL Auto Fuel 
Conversion Manual. Refundable. $5.95. 
Merit, 2307 Tyler Lane, Louisville, KY 
40205. 


WATER INJECT your car Engine. May 
save fuel 7%, Increase power. Install 
30 min. Plans $4.95, or Kit $14.95. 
Water Injection, Box 20022, Cols, OH 
43220. 


Advantages, 
Instructions, sources 
Box 123, Richmond, 


| 30c GALLON 
GAS from your house, Natural gas, 
gasoline conversion, new low pressure 
system, plans part sources $20.00 Na- 
tural Fuel, Inc., Rt. 12, Box 916, Con- 
roe, TX 77302. 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $22 per line. DISPLAY-CLASSIFIED $300 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for August issue (on Sale July 15) 
May 28. Send orders to Mary C. Ansbro, Classified Adv. 


Mar., 
NY 10017. 


Popular Science, 380 Madison Avenue, New York, 


NATURAL Gas conversion plans for 
Automobiles, $9.95. Associates, Box 
09226, Bexley, OH 43209. 


WATER INJECTOR — Build Easily, 
Inexpensively! Send Stamped 4”x9" 
Envelope. U&I, Box 487306, Boise, ID 
83704. 

TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, KY 40403. 

ENGINE LIFE - Oil additive treat- 
ment, Contains anti-wear and Fuel 
Mileage improver agents. Tested and 
roven chemical technology, For gaso- 
ine and diesel engines. Save big re- 
pair and fuel costs, It's engine life in- 
surance, Send $4.95 plus $1.00 postage 
or $9.95 for two treatments and 
technical reports. Distributorships 
available. ENGINE LIFE, Box 1582, 
Toro, CA 92630. 


GET 8 GALLONS OF ALCOHOL 
FUEL PER HOUR FROM YOUR 6" 
COLUMN STILL. Plans, instructions 
and recipe available for $15. Send 
check, money order, VISA or Master 
Charge number to: 


Mother's Plans 


Dept. 400304, P.O. Box A 
East Flat Rock, NC 28726 


ELECTRIC VEHICLE PLANS 
Detailed 


Toronto, Ontario M6P 3J9 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! Uses inexpensive LOCAL- 
LY available components. Build system your- 
self, for as little as $50, in approximately two 
days with ordinary hand tools. Satisfaction 
ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. P510, Remsen, NY 13438 


1A ELECTRIC VEHICLES 


GUIDE TO ELECTRIC AUTO CONVER- 
SION. Comprehensive 64 page Con- 
version Manual. Includes Proven Dia- 
grams and Parts Procurement, Loaded 
with information!! $14.95. Williams 
Enterprises, 1B6, Box 1548, Cupertino, 
SY Cc RN ON t 

ELECTRIC VEHICLE NEWSLETTER 

Plans, Sources, Laws, Insurance, 
Franchises, Profits, Oil Companies; 
Yearly; $25.00, Sample; $2.50. 
NEWS, 4900 Blank Rd., Sebastopol, 


CA 95472. 
75 MPG! 

Amazing Build-It-Yourself Hybrid Electric 
Car can travel at 90 MPH. akes less than 
40 hours to build . . . and costs just $1500! 
Complete ка (including schematics ma- 
terials list and brc xv ie avail- 
able from THE OTHER EARTH NEWS. 
Send check or money order for $15 to: 


MOTHER'S PLANS 
Dept. 400 303, P.O. Box A 
East Flat Rock, NC 28726 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Poemaning, 
7505 Barkentine, Las Vegas, NV 89128 


ALCOHOL - Enzymes & Yeast - other 
supplies for Fuel Production, Write or 
call. Edu-Tec, Inc, P.O. Box 601, Green- 
ville, NC 27834. (919) 758-5515. 


SAVE GASOLINEI Professional re- 
veals retuning secrets. Details — Posco, 

6, Box 300, LaGrangeville, 
12540. 


SAVE GAS!! 
M.P.G. COMPUTER 
Сашай mileage in seconds! Accurate scale for 


ting miles per gallon. Easy to read and ensy 
@ fo low instructions 


Send check or ON LY $3.00 
POST PAID 
The Consumer’s Friend 
Dept. PS-806 P.O. Box 205 
Athol Springs, N.Y. 14010 


money order to 


3 AUTO TRAILERS & 
CAMPERS 


R-V KITS — PLANS — PATTERNS 


9152-PS lop £1.00: Bellflower, 


90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORCYCLE Factory invoice prices 
- Honda-Yamaha-Suzuki-Kawasaki-ete, 


anteed or full refund Information 
Annex, Р.О. Box 1429, Chino, CA 
91710 

5 AVIATION 


ONE-MAN JET HELICOPTER — Easy, 
inexpensive to build! Detailed plans, 
drawings—5$7.00, HELICOPTER EXPER- 
IMENTER'S HANDBOOK—54.00. Both 
—10.00. Helicraft, Box 3053-A, Re- 
dondo Beach, CA 90277. 


HANGGLIDERS — 24 flight-tested 
designs registered. Send $5.00 to: | 
Harmon's, Dept, E, 406 S. Main, Rock 


Port, MO 64482, 


BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport, Order Free cata- 
log — Amazing designs! BoomerangMan, 
312 Park, Monroe, LA 71201 


AIRBOAT propellers and hubs for all 
engines, Literature $1.00. Airboats, Inc., 
2855, et Avenue, Fort Worth, TX 


AIRBOAT Gyrocopter Hovercraft Pro- 
pellers. Hubs, Informative Catalog 
. Aerial Propellers, Box 692, 
Greenville, TX 75401. 


BECOME A COMMERCIAL PILOT 

HOW, Affordably, Learn From Experi- 
ence, $3.00. DNJ Enterprises, P.O. Box 
7392, Winston Salem, NC 27109, 


POWERED GLIDERS by WORLD'S 
LARGEST MANUFACTURER Over 900 
deliveries world-wide! Proven, economi- 
cal] flying fun; no license required. 
NEW! ! ! Rally II with fully aerody- 
namic controls! Brochure $5  Rotec 
Engineering SP6, Box 124, Duncan- 
ville, TX 75118. 


HELICOPTER KITS: Gasoline and Jet 
Powered from $495.00. Information 
$2.00. BW Rotor, Towanda, ES 67144. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


Mo licenses  re- 
quired on plane 
or pilot; 40 hour 
construction time; 
complete kit $2695; 
carries 220 Ib up to 50 

mph! Send $5 00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept, PS6, Вох 2253, Ogden, UT 84404 


ROCKET PROPULSION SYSTEM 


(3 Build your own hot gas genera- 
4 tor that propels you = oxi- 
? mately 85 feet high at PH! 
Send $10.98 for info-pack to: 


PROPULSION 
P.O. Box 2624 
Arlington, Va. 22202 


JET ENGINE 


REWOLUT HONARY NEW JET ENGINE, PUSH 
BUTTON starting, 100% THROTTLEABLE 
POWER, All who see it MARYEL at ita 
POWER and SIMPLICITY. 5 MODELS, 5 
: to 130 lbs THRUST, МЕЙТ LOW 5.F.0C, 
: , and WEIGHT. ASSEMBLED JETS, KITS 
uaj "and PLANS AVAILABLE, INVESTIGATE! 
SEND $7.5 for CUMPLETE INFO. TODAY 


@ POWER your Glider, Small Plane, | 
lee-Sled, Boat, Go-Kart Test Stand, Ete. 


j 9 EAST-TO-BUILD™ CONSTRUCTION PLANS: 
15-L8. THRUST JET-WT: $-Lirs, PLANS... $12.00 
AOLE. THRUST. $15.00 — s 139: $29 


For Complete IMFÜRMATION Package; 
including GB-7 Technical Handbook M aM Graphs, 
Curves, Companions with ether Jets, and а Book on Uses. 


information Brochurer & Catalogr; Plat Four Ex TU s Photos 


JE ТУК €x ENGINEERING CO. 


18518- б 50. BROADWAY, GARDENA, CAL. 30248 


AIRCRAFT KITS 


Complete 
And Detailed Plans 


Fuel-efficient & High-performance 
Aerobatic & Cross- -country 


SEND TO: 


AIRCRAFT KIT CATALOG 


Dept. C * РО. Вох 18828 * Houston, Texas 77024 


5A HOVERCRAFT 


HOVERCRAFT Plans. Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $8.95, aT IMPR 
Box 5118Р5, Clinton, NJ 08809 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. Free 
Brochure. RDA, Box 873-N, Concord, 
NC 28025. 


ANTIGRAVITY SPACECRAFT - Build 
your own. Data, schematics, diagrams. 
200 Pages, 8x10 mimeo, including 20 
patents, Guaranteed, $30 ppd. ALTER- 
NATIVE ENERGY SYSTEMS, Box 132-A, 
Eureka Springs, AR 72632. 


6A KITES 
JUMBO JET, 50 inch wingspread, $10 
Postpaid. X-Cel Co, P.O. Box 2973, 


Pompano Beach, FL 33062. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1979 Bargains . . all sizes 
. . $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563, 


PATENTED SKATE, SKI, SURF SAIL 
—$71.45, Free brochure. Windfin Co., 
Box 65, Middleton, WI 53562. 


BOAT KITS—22 Trailerable models 
POWER and SAIL - 16* - 30'. Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-built cost, No 
experience required. FREE Catalog. Lu- 
ger, Dept. AC-80, 3800 West Highway 
13, Burnsville, MN 55337. (612) 890- 
30 


* 


4STAY-DRY'" BOATING DOCK - One 
man installation and removal. Complete 
plans $5.95, B. Lewis, Box 329, Waver- 


FR ORY S Y SKIFFS 


FREE Plan "Gloucester Gull" Rowing Dory With 
Brochure/Photos 50 Plans 15/45 Рт. Dories, Sharpies 
& Skiffs, Power & Sail Only $3.00, Air Mail $5.00, 
TEXAS DORY, Box 720, Galveston, TX 77553. 


Runabouts — Dories — Workboats — Racing Bons 
— In plywood — Cold Molded — Wood/Epoxy 
Fiberglass — 8' to 49 '. Lowest cost, highest qu quality 
tor 27 years. Easy, proven methods include instruc- 
tions especially for amateurs. No lofting! “BOAT- 
BUILDING SUPPLIES" — Fastenings — Fiberglass — 
Resins — Glues — Equipment — Spars — Books — 
Boat Trailer Plans. Send $2.00 for catalog plus FREE 
“BOATBUILDING SUPPLIES" brochure. “INBOARD 
MARINE HARDWARE" catalog also $2.00. 
9152 Rosecrans, 1 pt. SP 
Bellflower, 90706 
BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - В'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board - jets cruisers - sportfishers - hydroplanes - 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS - polyester epoxies - foams - cloth - mats 
- C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
(Book “One-Off Boatbuilding” $6.00) also (Book 
"Fiberglassing How To" $6.00) 
CLARKCRAFT 
16-S Aqualane Tonawanda NY 14150 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


AUTO ALTERNATOR 
TECHNOLOGY HANDBOOK 


© NOW YOU CAN Buy Alternators Locally for $10 
e o Les 

Surplus 
9 Adjustable IC 
e power plants 


s! Obtain 220V or 440V or Run 400сус 
Equip. Use Auto Regs or Build Simple 
Electronic Reg for 0-120V — 100A 
Also Detailed Data & Steps lor 
„к and Core Modifications easily using 
simple tools! Theory. Plus many Efficiency In- 
е Tease Hookups. Schematics etc. to Fully utilize 
oe Water and Wind Energy Systems. It's NO 
Secret! Just $5.00 РРО Ist Cl. Don't Miss It! 


ESScoa's Pubs. Ref. P.5. 
BOX 2004, MT. Vernon, М.Ү. 10050 


8 56 @ à ūpo 5» 


"WELDING, - 


SOLDERING 
WELDING ALUMINUM? 
It's Easy With 


asy 

The LUMIWELD Process 
Designed for "Do - It- Yourselfers" 
No special skills or expensive 

equipment. Money - back guarentee. 
For details and order info, send 
S.A.S.E. Dept. HPS, AL UMISMITHS 
Inc. P.O. Вох 517 DeLand, FL 32720 
Featured in Pop. Sci. March 1980 


11 DO-IT-YOURSELF 


LIGHTNING! A fear worse than death. 
PROTECT YOUR FAMILY NOW. Infor- 
mation $3.98: Li htning 5-6, P. 0, Box 
9141, Denver, CO 80209. 


LASERS — Build Experimental Laser. 
Complete Plans — $5.00 Bitley, Box 
4661, Clearwater, FL 335 19. 


RADIATION DETECTOR. Make your 
own - easy, safe, cheap. Fines’ $5.00 to: 
“Fallout", "Box 192, Montague, Mich. 
49437, 3 to 4 weeks. 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts. Send $4.00 to: Famco 
Dept. £ PS, Box 1902, Rochester NH 


CONVERT Auto to Hydrogen opera- 


tion! Generate hydrogen fuel. Plans and 
Instructions - $10.00. RDA, P.O, Box 


873, Concord, NC 28025. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Free 


Tropic, Box 95P, Palm Bay, FL 32905. 


SAVE 3$1000's Building Your Own 
Home, Details: Col-Rei Ent., Box 1917, 
Веиз Saree Saskatchewan, Canada 


FREE Information on Name Brand 
Electronic Security Devices for Home, 
Business, and Vehicle, ELECTRONIC 
SECURITY PRODUCTS, P.O, Box 452, 
Lafayette, CO 80026. 


IN-THE-GROUND SWIMMING POOL - 


easy, inexpensive to build - instruc- 

tions, sketches - $12.00. Beautiful | 
Swimming Pool, Box 1933, Gary, IN 

46409. 


SWIMMING POOL OWNERS: Don't 
buy expensive pool chemicals. Proven, 
inexpensive method to keep water clear 
and safe all year. Details $2, Pool Care, 
Box 243, Linthicum, MD 21090. 


E-A-R@® Plugs protect your hearing 
best. (Jan. '79 Popular Science) З pair/ 
$1.00 check or money order, or write 
for bulk pricing. Niagara kinetics, Box 
71, Lewiston, NY 14092, 


SWIMPOOL, inground, 16x32. Build 


complete — 51100. No special skills. 
Instructions, $3.95. Money back guaran- 


tee! DER, Box 312, Accomac, VA 
23301. 
TELEPHONE INSTALLATION. Do it 


yourself using professional techniques. 
For detailed, illustrated booklet send 
$5.00 to: PGS Publications, 8a Asbury 
Road, Churchville, MD 21028. 


RADIATION METER. Make safe accur- 
ate meter easily from common house- 
hold items. $5.00 plans and manual. Ac- 


tion Box 740-Р1, Grass Valley, CA 
95945. 

WATERBED Flans - build for 1/3 
the cost. $5.00. M. Ponstein, 7718 


Port Sheldon Rd., Zeeland, MI 49464. 


ENERGY HANDBOOK one source for 
info, plans, books, and energy saving 
devices. Free solar plan included. Send 
$4.00 to: FAMCO, Dept. PS, Rochester, 
NH 03867. 


SAVE &0% Heating your House, 
$3.00. Homecraft, 2350 WATA, Denver, 
CO 80211. 


ENERGY-MONEY-SPACE-SAVING 5- 
load REVOLVING  clotheslines. Base- 
ment ceiling mounted, Plans $3.50. 
CARROUSEL, 1800 N. Dunlap, Rose- 
ville, MN 55113. 


SOLAR POWER! Layman's Complete 
Guide Only $3.00. Crystal, Box 12701, 
Dallas, TX 75225. 


CALIFORNIA HOT TUBS . — Build for 


$150, Pumps, Filters, Heaters, Equip- 
ment at Distributor prices, Complete 
Blueprints, Instruction Manual, Catalog 
— $1.50. Tubs, Box 22511A, Robbins- 
dale, MN 55422. 


HUMIDIFIER /Dehumidifier! Why pay 


hundreds !? Utilize furnace, air con- 
ditioner,!! Easy - - = Inexpensive 
= = = - Plans, 3. 00 - - - - Uncondi- 


tionally Guaranteed!! Box 576, Cudahy, 
WI 53110. 


SOLAR TRACKER - Solid State - 
Plans $5.00. ACCRI SERVICES, Box 
147, St. Gabriel, LA 70776. 


YOU Can Air-Condition with Well 


Water. Detailed Plans 53.75, Box 57, 
Hudsonville, MI 49426. 

WATERBED Dealerships - $25 initia- 
tion fee, Heaters 532.00, Mattresses 
$25.00. 4502 North 50th Sheboygan, 
WI 53081. (414) 452-2238. 


SATELLITE Television - information 


on building or buying your own earth 
station, Send $3.00. Satellite Television, 
RD 3, Box 140, Oxford, NY 13830. 


HONEST BARGAINS WANTED! Na- 
tionwide classifieds magazine. Hobby- 
ists, inventors, professionals. Free sub- 
scriber ads, 6 issues $3.95 (refund- 
able), Commercial ads $3.50 15wds. 
Science Shopper, 329 5. Front, Harris- 
burg, PA 17104. 


* RUBY LASERAAYGUN.......__....... . $15.00 
e CO? LASER FOR BURNING/CUTTING ...... $15.00 
* BEGINNERS LASER VISIBLE RED and IR... . $10.00 
* LASER PISTOL and RIFLE .._........... $10.00 
* HELIUM NEON VISIBLE RED LASER ....... $700 
a MULTI COLOR LASERS ............... $015.00 
* LASER LIGHT SHOWS . 12.00 
* LISTING OF ALL LASER COMPANIES ...... $ 500 
LASERS UNLIMITED 


Dept. L1, Bex 716, Amherst, N. H. 03031 


SATELLITE TV. 


FOR THE HOME 


from aped | 
| cable TV satellites!: : 
HBO, Showtime, su | 


per stations, 
and movies 
around the world. 


Sick of Network TV? 


Buy Complete or 
Build our kit and save! 


гот == 


call: 
24-hour C.O.D. Hotline 


202 869-4283 
SPACEC 


AST RESEARCH 
_ Dept. Q, P.O. Box 442, Atamonte Springs, FL 32701 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
Such unique products as; Nightime vision de- 
vices, Super sensitive directional mikes, low 
and high powered lasers, micro-mini-voice 
transmitters, ultra sonic devices, super high 
oltage generators, intrusion and sensing de 
ices, Scientific. personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC 
Jept. S1, Box 716 Amherst, NH 03031 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft. ..... $ 
Solid-State [а58ёг................... 
| Easy-to-Build Jet Engine....... a 
Stereo-controled Laser Show....... 24 
Methane Fuel Generator............ 10 
Convert Auto to Hydrogen/ Methane. . В. 
Generate Hydrogen Fuel............ 10 
Electronic ВоЬо!.................... 9. 
6 

5 

5 

5 


со ауа) У 


Visible-Red He-Ne Laser. ..... ed 
Radiation Survey Meter.............. 
MHDElectrical Generator............ 
2BKV Теша Со!................... А 
EXCLUSIVE MONEY-BACK GUARANTEE 


CATALOG.............. $1.00 


RESEARCH & DEVELOPMENT 
Route 2, Box 322-A 


Kannapolis, N. C. 28081 


555555565588 


„CHIMNEY BRUSHES 


REMOVE DANGEROUS 
= CREOSOTE. GET FULL 


CHIMNEY DRAFT. KEEP IT | 


SAFE! LITERATURE, PRICES 
-25c (NO STAMPS). LANDERS | 
(0. DEPT Т8, 429) 
MEMORIAL АМЕ, WEST 
SPRINGFIELD, MA. 01089. 


Enjoy free heat & power, Send for 
energy Encyclopedia. Complete liat 
of Mig., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plans available for 
do-it-yourselfers. .— $4.00 

Energy Service | 
14A Hughey St., Nashua, NH 03060 


PUMP 


DRAIN « IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 
bearing pump. Stainless 


shalt. 1 HP 1200 GPH &0' high 
or 3000 GPH 25'well. 5200 GPH Пп max.1%4” in. 
l"out.Beltor direct drive. Use ta HP or larger. 


Money back guarantee Add S2 pstge & hnding $19.95 
LABAWCO Box35,BelleMead,N.J. 08502 


EXPERIMENTERS! 
HIGH POWER DENSITY 
SOLAR CONCENTRATORS 
proquee A immed 
lor a raf i 
PENES FABRICATORS KIT 


ла E 
moc materia! To 


SOLAR CELLS 
STIRLING 
STEAM 


f i 2 i 


Essex Station Boston, MA. 02112 


A AMAZING ~~ 
SCIENTIFIC and ELECTRONIC 
DEVICES سے‎ 


PHASER shockwave and invisible FORCE 
for weapons, čul- 


FIELD generators. LASERS 
ling. burning, cloud writing. holography 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, | HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- | 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
50c, Whittemore, Box 2065X, Hanover, 
MA 02339. 


1600 CATALOGS listed and described. 
Sources for everything imaginable, 
53.00. MASTERLOG, Box 879 Fairfax, 
CA 94930. 


UNFINISHED Picture Frame Moulding. 
Factory close-out. 50% Discount, 200 
Styles. Write: Japs, 126-SF Seventh 
North, Hopkins, MN 55343. 


MAKE realistic, unique wooden toy 
cars and trucks. Plans catalog $1.00. 
Toy Plans, Box 567, Ashland, OR 97520, 


OVER 50 UNIQUE PATTERNS! Profit- 
able, Wooden Gifts, Novelties. Plus 
“Shop Secrets." Only $5.00. Accents 
(8-60), Box 262, Danvers, MA 01923. 


12A FOR THE HOME 


KILL Roaches & Termites. Guaran- 
teed to last 5 years. Send $12.75 to: 
B&T Associates, P.O. Box 6613, Mobile, 
Al 36606. 

FLOOD ALERT. ‘Ingenious | new water 
sensing alarm protects your home 
against costly water damage. See Dis- 
play ad on page | 169, 


WINDOW AIR CONDITIONERS FOR 
THE LAYMAN, Theory electrical require- 
ments sizing, maintenance  trouble- 
shooting $2. Insight Publications, Box 
23457 L'Enfant Plaza Station, Wash- 
ington, DC 20024. 


ENJOY Security ` with Burglar Alarm 
Decals. For Cars and Homes. $3.00, R. 
Addobati, 3856 Cresta Way-Cl, Sacra- 
mento, CA 95825. 


TURN Your Livingroom Into Green- 
house. Increase Plant Production 914. 
Free Report. Staub, 614 Sth Street, 
Liverpool, NY 13088. 


13 TOOLS & MACHINERY 


4" METAL Cutting Lathe 572.65. 
IE 15048 Proctor, Industry, CA 
46. 


MACHINEX — Unimat — Maximat — 


Sherline Lathes, Mills. Catalo 
Shop Supplies $1.00. Campbell, 
Barclay, Springfield, OH 45505, 


$1.00. 
1424 


SMALL FOUNDRY Furnace, Sup 
Free Literature. Pyramid Pr 
Dept. M, 3736 South Tth Avenue, ] 
nix, AZ 85041. 


CONVERT 3 PHASE MOTORS To 
Single Phase! 100% Power on 50% 
Juice, Easy Instructions, and Ilustra- 
tions. Send $8.50 to ‘Tanyon Press, 
a West 26th St., Erie, PA 


NEW! GEARSETTES for most old and 
new Atlas and Craftsman 6-inch lathes 
mount on lathe quadrant p give you 
convenience of a quick change device. 
For more information, write Atlas Press 
Co., Dept. 4CG, 2019 N. Pitcher, Kala- 
mazoo, MI 49007. 


PROFITABLE Picture Framing: Com- 
plete mitering equipment for perfect 
frames, under $250. A apiri Box 18- 
PS, Windsor, VT 0508 


UAIMAT Owners. Get 10 Threads - 
Right, Left Hand! 5 feeds forward, re- 
erse with the Carlco Quick- Change 
hreading and power feed attachment! 
ree Brochure! Carlco, 3551 Grant, 


orona, CA 91720. 

- ENGINES & MOTORS 
ENGINES Air Cooled to 16 Н.Р. For 

Mowers, Tillers, Riders, Hobby. Tre- 

mendous discounts, Illustrations, prices 


2.00, Refundable first order, Ashland 
Small ‘Engines, Ashland, MO 65010, 


15 HOME REPAIRS, 
REMODELING 


BASEMENT Leak, Save $$$, Proven, 


о it yourself instructions and dia- 
ams. $3.00. Technical Application B, 
ox 3535, Flint, MI 48502, 
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^ HOW TO GET MORE MILES PER 
LLON, Indispensable guide, 282 
oney-Saving tips. This book will pay 
or itself within days. Order now. Send 
2.95 plus 75c postage and handling 
, P.O. Box 29182, 
27408, Satisfaction 
guaranteed, Allow 4 weeks delivery. 


15A ENERGY SAVING 


UNIQUE ENERGY Saving Storm Win- 
dows. Variable “'R" Value. Easy Assem- 
bly. Plans $5.00. PDA P.O. Hox 284, 

ke Zurick, IL 60047 
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SLOW DOWN YOUR con ME- 
TER. It's perfectly legal. Details $5.00, 
Arnesco, Box 1061-P5, Woodland Hills, 
CA | 91365. inant 

SOLAR ` Cigarette | lighter. 56,95, 
Guaranteed. Sunco, 215 Railroad, Allen- 
town, PA 18102 


INSULATION QUESTIONS? ` Official 
data about “RE” values, comparisons, 
safety, installation, cost, and savings. 
Illustrations and charts, A wealth of 
information for only $3.00 to: SOLAR 
NOW, Box 4829, Mesa, AZ 85201. 


ج 


С ENERGY Saver, Reduce Air-Condition- 
ing Bills Drastically, Genuine, No Gim- 
mick. Details $2.50. Marangus Invest- 
ments, P.O. Box 1266, a Uu Forest, 
Ontario, Canada NOG 2L 
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крон син ы Per Month, 
Minor Investment. Plans $5.00. Ener- 
i mizer, Box 784, Anoka, MN 55303. 
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| ENERGY Saving Devices - newest 
products, Free catalog. SIS Energimart, 
P.O. Box 44, Three Bridges, NJ 08887. 
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| WINDMILLS, Plastic House Type or 
Windmill Electric car. Plans $10.00. 
|Hadley, 2100 3rd Avenue, Seattle, WA 
198191. 


` SOLAR Catalog. Bargains. $5.00 Re- 
fundable, Gould, Box 5457, Titusville, 
FL 32780, 


| SAVE ЕМ ENERGY DOLLARS. Save $100's 

with this extensive guide - 54.50. 
Energy Efficient 51369, Box 418, 
Painesville, OH 44077 
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COMBINATION SOLAR HEAT, HOT 
WATER HEATER and FURNACE, Re- 
ducing oil consumption, Save up to 
95%. Use Wood or Coal. Blueprint 
$9.95, Write Michaud, 1552 West 
Street, treet, Southington, CT 06489. 


SOLAR HOUSES ‘Utilize free 


abundant solar power. $7.95 postpaid. 


Sunsational, 504 4th St. N.W., Hickory, 
NC 28601, 
SOLAR Concentrator — Why track 


the sun?? Revolutionary system, easily 
constructed, boils home water using 
proven design $2.00. Konics, 3308 Mid- 
way Dr. Suite 404, San Diego, CA 
92110. 

"HOW TO SAVE $$$ On Your Electric 
Bills". Electrician Tells How, Easy To 
Read Manual $15. J.M. Company, 
Box 2261, San Bernadino, CA 92406. 


NASA-Licensed, Induction Motor Fow- 
er Saver Kits, Details $2.00. Innova- 
tion, Rt. 1, Cleveland, WI 53015. 
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EARTH SHELTER DIGEST — A 
magazine devoted solely to earth shel- 
tered housing. Contains articles, photos 
and plans for various types of under- 
ground homes. Sample copy $3.00. 
WEBCO PUBLISHING, 479 West Tth, 
St. Paul, MN 55102, 
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SOLAR GREENHOUSE PLANS - Home 
Addition. Year round vegetables plus 
heat. Low cost, Do-It-Yourself, Com- 
plete drawings, Information $8.50. 
HOMESTEAD DRAFTING, Rt. il, Box 
193, Buena Vista, TN 38318. 


— ی‎ — — P ьш ا ی‎ шш = 


INSULATION — Home owners guide - 
complete $1.00 To: P.O, Box 66, Swan- 
ton, OH 43558, 
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EARTH SHELTERED HOME PLANS. 

THIRTY-Three Plans to Choose from. 
Energy Saving and Fallout Protection. 
Mail $2.50 to: EARTH SHELTERED 
HOME PLANS, Wiseman Holdings Ltd., 
RR2, Qualicum Beach, B.C., Canada 
VOR 2TO, 


GET LATEST ` UNDERGROUND 
HOMES INFORMATION! Two new 
books, manual, blueprints, Free color 
brochure! Underground Homes, 700 
Masonic Building, Dept. PS-6C, Ports- 
mouth, OH 45662. 


ап Earth 
WEET'S 


Plannin 


WATERPROOFING 


addresses, | 
rr e EE: 
GROUNDHOG PRESS 
pt. 111, Rt. 2 Box 97 Deerbrook, Wi. 54424 


зм SCOTCHTINT® Sun Control Film 

F ts Heat—77h¢;, OGlureé—H806s 

| UY (fading ?—s9cp 

è Silver—Bronze—Smoke 
Do-it-Yourself Kita 

в Easily Applicd-Nemoved 

в Reusable Year After Year 

Ф For Home - Car - Offer 

а Save—Buy Direct from ЗМ 
Energy Control Center 

e Send Stamped Envelope for 
Free Info & Samples 


MetroSolas Inc. 
Box В.О! Bethpage, NT 11804 


— 
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STOPPING POWER METERS: Four controver- 


sial methods to stop or slow down rme- 

ters using simple circuits. $5.95. LIBERATE GAS 

AND WATER: How to avoid turning back meter 

dials to cheat utilities. $4.95. TONE DEAF: Tone 

Burst Generators including RED and BLUE 
hone boxes. $5.95. Educational Purposes 
nly. 


CONSUMERTRONICS CO. 
Box 475Р5 
Alamogordo, NM 88310 


15B ALTERNATE ENERGY 


AMAZING Forced-Air Wood Heater. 
Supplement Your Furnace or use alone. 
Write: Box 3, Rockton, IL 61072. 

GASOHOL Directory. Complete Alco- 
hol Information, sources, Books, plans, 
Consultants, Supplies, Do-It-Yourself 
plans, etc., $10.00. Gasohol Directory, 
Box 3-PS, Scottsbluff, NE 69361, 

SOLAR Panels. Build your own with 
easy to follow plans and instructions. 
$6.95, Murco, Box 138, Back Bay An- 
nex, Boston, MA 02117. 


SAVONIUS WINDTURBINE. The Most 
Simple and Efficient Windpowered Elec- 
tric System, Two Complete Plans With 
Instructions, Send $6.50 To: Colony In- 
dustrial Development, P.O, Box 4341, 
Margate, FL 33063. 


WIND POWER BLADES 
9' DIAMETER, 3-Elade with Hub 
and Shaft: $145. Begins producing in 
8 mph, 34 HP in 17, 2 HP in 25 mph 
wind, Johnston Manufacturing, 412 W. 
Sierra, Palmdale, CA 93550. 


400-PAGE METHANE FUEL  HAND- 
BOONI Plans, Diagrams, Formulas, and 
Equations: Éverything yau need to 
know! Convert home, auto, etc. Generate 
Fuel, Only $15.00! RDA, Box 372, Con- 
cord, NC 28025. 


HYDROGEN - Homemade, Free, Pres- 
surized, and no moving parts. Electro- 
lyzer plans $15.00, Information $1.00. 
L. Spicer, Lineville, IA 50147. 
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HOW TO MAKE INEXPENSIVE SOLAR 
SWIMMING POOL HEATING SYSTEM. 
Send $3.00 To: Ryne Haak, 2855 South 
Redbud, Niles, MI 49120. 


SOLAR Home That Works. 
Stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 
NH 038185. 

120 VAC. 60 cycles from old car 
generator. Plans $10.00. Serco, P.O. 
Box 1041, Windermere, FL 32786. 
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MO FUEL MOTOR — PATENTED! 
Soon to obsolete fossil fuels, solar, 
wind, nuclear, — all other sources of 
energy, Details $10.00 Includes copy of 
patent. Jim Stoddard, Dept. PSA, Р.О. 
Box 22469, Robbinsdale MN 55422. 


ALTERNATE ENERGY SYSTEM CON- 
TROLLER. Complete control & moni- 
toring capability for entire system; 
solar, geothermal, space heating or com- 
binations, Information: $2.00. Complete 
plans: $15.00, STDS, Ine. 2171 
Woodward Ave., Lakewood, OH 44107. 


SOLAR Loop Envelope House, Ulti- 
mate Efficiency. Cheaper than conven- 
tional construction, 33 pages of How 
It Works. $12.95. Р.О. Box 1133, 
Murphys, CA 95247, 


ENERGY INTEGRATION - Book on Al- 
cohol, Methane, Electricity, & Solar sys- 
tems for homesite energy production. 
$2.00, AlEnSy, Box 200, San Marcos, 
TX 78666. 


SOLAR PI PLANS ar and Sketches v written 
by professional installers for the home- 
owner, $5, Installers' Notes, P.O, Box 
408-56, Portsmouth, RI 02871. 


IS SOLAR YOUR ANSWER? 
HELPFUL, non-technical, beginner's 
guide to solar energy use in the home. 
$2.50, Sunland Distributors, Box 954, 
Gulf Shores, AL 36542. 
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HOMEBUILT Solar water heater plans, 


— (m 


$5.00 drawings, details.  Solarman, 
4501-A Renfro Blvd., Roanoke, VA 
24017. 


SAVE TWICE: Inexpensive Construc- 
tion - Low Fuel Bills. Build SOLAR 
WATER HEATER. Easy, detailed Instruc- 
tion Booklet, Illustrated. $9.50, Energy 
Research, Box 1105P, Ozark, AR 72949, 


SOLAR Swimming Pool/Hot water 
systems, components, Windmills. Cata- 
log $3.00 (Refundable). Solar-880, Box 
195, | Deer _Park, N NY 11729. 


KALWALL'S SOLAR 
HEATING CATALOG 


| Full line of solar heating compo- 


nents, including Sun-Lite* glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 
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HOW TO BE YOUR OWN POWER COMPANY 
with solar, water, wind, even utilities кс | 
Бача Н 12 volt home system. Oper- 
ates 120VAC appliances too. Goodbye | 


blackouts. Fully illustrated three book set | 
The Wilderness Home Powersystem, 
| $14.95 (US) Ppd. (foreign add $5.) 15 day | 


P.O. Box 732-P 


eem vie Ce, pn 


Мва/Мс > Okay (707) (707) 984-6186 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY | 


BOOKSTORES, Dept. PS-80. 140222 
Hawk Dr., Palmdale. СА $5550. 


bo: SOLAR PANELS 


Á/ | * New engineering d ign allows 40% 
атаве PAR U avi bie 


SS over conventional pane 
Su $175 to build a 6 x 3 panel. For 
complete set of detailed drawings and 
list vn materials send $15 to: | 
ENERGY ACCOUNTANTS 


3110 SE 21st Ave. 
Portland, OR 97202 


BUILD YOUR OWN 
high - temperature 
solar collectors from 
55-gallon drums. Send 
for complete easy stap- 
by-step plans. $9.50. 
BEDFORD ENERGY & 
ENVIRONMENTAL 
Р.О. BOX 721, LEXINGTON, VÀ 24450 


16 PLANS, BLUEPRINTS 


WHEELBARROW Plans $2.00. “Easy” 
Wood Construction - Spoke or Dise 
Wheel, Box A171, Pomona, CA “1769. 


717 BURGLAR/ FIRE ALARMS 
THE 


Automatic Fire Extinguisher 
System, can be installed in your car. 
For the Plans and Diagrams Booklet 
send $5.98 to: Aufes, P.O. Box 1008, 
Dedham, MA 02026. 
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NEW HOME SECURITY. 75% о! 
ILLEGAL DOOR ENTRIES are made 
through weak hinge side, New protec- 
tors install in minutes with household 
tools. Guaranteed protection, Compiete- 
ly hidden when installed. Send $3.50 
per door check or money order. SE- 
CURITY PRODUCTS, P.O. Box 133, 
Gresham, WI 54128, 


ALL INFORMATION NEEDED TO INSTALL А 
PROFESSIONAL ELECTRONIC 
BURGLAR ALARM SYSTEM 


in your home or business foe AO та cost Buy com- 
or from us. We teach you how. any 
$10.00 Refundable. Money Back 


YALE 
220 HAZEL LANE 
SEWICKLEY, PA 15143. 


one can E 
Guarantee. 


19 MOTION PICTURES 


FREE Home Entertainment Catalog. 
Hundreds of titles in videocassette, su- 
per 8 or 16mm film. New releases from 
Paramount, Warner Eros., Columbia, 
MGM, Allied Artists, Disney, more. 
Specify film or video. Niles, Box 1576- 
PS, South Bend, IN 46634. 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon. Box SB7PS, Baldw in, NY 11510. 


COLLECT Military Patches. Free 
Catalog. Emblems, 608-A60 Rogers, 
Waxahachie, TX 75165. 
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AUTHENTIC GERMAN BREWERY 
beer glass coasters. Starter set 6 
different breweries $2.05. Originals In- 
ternational, 29 Chestnut Ridge oad, 
Mahopac, NY 10541. N.Y. Res. 5 tax. 
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REAL BUTTERFLIES for sale. Write: 


Р.О. Box 251P, Chicago Park, CA 
95712. 
22 JEWELRY 

AMAZING CUBIC ZIRCONIA: Most 
perfect simulated DIAMOND їп the 


world. Hand cut in U.S.A. Looks and 
wears like real, Order direct, grow big 
fast, Details $3.00, With jewelers sam- 
ple $10.00 refundable, Dantera Gems. 


Box 441, Indian Rocks Beach, FL 
33535. 
23 MINERALS & 


PRECIOUS STONES 


HOW To Pan for Gold for Fun and 
Profit Send $1.00 and Self-addressed 
stamped envelope. R, Bitler, Box 4661, 
Clearwater, FL 33518. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


ARROWHEADS 37,50 Dozen, Arti- 
facts List 25c. C, Secrist, Deerfield, 
MO 64741, 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULASI 
CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 


BUILD unique emergency - multifunc- 
rechargeable flashlight. Detailer 
$6.95. Ideas Unlimited, P.O. Box 
i. Madeirn Bench, FL 33738. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

[Latest Edition] 

Here + a wealth of prac- 
tical, accurate and clear 
information and instruc- 
поп that can save you 
thousands, or make you а 
fortune! Housewives, man- 
ufacturears, farmers, handy- 
men, home experimenters, 
клал electricians, chemists, 
people i» every walk of hfe refer to Henley's 
daly. in this gold-mine af a book, you toa will 
find formulas and recipes for alma st everything 
used ın the home, farm, workshop or industry, 
Discover the trade secrets. of thousands of 
commercial praducts--learn. new money-savings 
and exciting way of doing things. As indispen: 
sable as a dictionary. Satisfaction guaranteed. 
BOO pages hard cover-cloth binding: Ө only 
$10.95 plus 1.45 postage & hand 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-41 
Box 67, East Elmhurst, М.Ү, 11369 


feeder 
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26 SCIENCE & CHEMISTRY 


NEW 200-page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment. Send $2.00 to: Merrell 
scientific, FETI Buffalo Road, Roches- 
ter, NY 14624 


EVERYTHING For Chemistry | Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220. 


ECONOMICALLY Priced——Apparatus, us, 


Chemicals. Discount Catalogue-$1.00. 
34520." Laboratories, Manitowoc, WI 
204220 


CHEMICALS, Apparatus. Lowest prices 
Anywhere. Free Catalog, Avatar, P. О. 
Box 213, St. Charles, MO 63301. 


CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03 1060. 


“GRAVITATION Association's Break- 
through Book, $3.00, ернар, 3204 
Breeze, Austin, TX TET 22 


HOME CHESS T | - . Free 
illustrated Buyer's Guide, PME Associ- 
ates, P.O. Box 598, East Brunswick, NJ 
08816. (201) 246- 7680, 24 hours. 


` CHEMICALS: We can supply almost 
any chemical in any quantity. Very fast 
service, all orders are confidential, no 
hassles. Write for our FREE cntalog. 
ANDROMEDA CHEMICAL CORP, P.O. 
Box 426 West Seneca, NY 14224, 


PENNY FORMULAS, 1,000. 
Prepared Product Formulas, Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03060. 


CHEMICALS, Glassware, Kits, . Catalog 
$1.00, KN Chemical Co.. Box T45, San 
Bernadino, CA 92402. 


NEGATIVE ION GENERATORS. i(Fas- 
cinating details - $1.00.) Golden Enter- 
prises, Box 1282-Р5, Glendale, AZ 
85311. 


TWENTY Exciting Experiments using 
household chemicals. Instructions and 
Explanations, $2.00, P & C Enterprises, 
Box 1386, Stn. B, Oshawa, Ontario, 
Canada L1J 6P8. 


COMPUTER PROCESSED BIORYTHMS 
1 Year Report $5, Include Birthdate. 
Computerized Data, Box 496, South- 
ampton, PA 18966. 


27 PLASTICS. 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, fiberglassing; in industry, lab- 
oratories, craft work. Reproduce your 
designs with our mold materials, Profit- 
able. Illustrated Catalog $1.00, Casto- 
lite, Dept. 80G/PS, Box 391, Wood- 
stock, IL 60098, 


LOG CABIN & 
HOME BUILDING 


SAVE Thousands building your home, 
Instructions $5.00. Money back guaran- 
tee. DER, Box 312, Rte 1, Accomac, 
VA 23301. 


ENERGY EFFICIENT PLANS you can 
afford. NATURAL APPROACH to health- 
ful living, MONEYMAKING OPPORTUN- 
ITIES to supplement your income, Send 
one dollar for information, refundable. 
DESIGNS, Box 242, Berrien Springs, 
MI 49103, 


SAVE THOUSANDS BUILD YOUR 
OWN HOUSE, Easy to understand, De- 
tails and sketches рде, Edgar Collier, 
13889 Cumberland Rd., Mt. Orab, OH 


29 


45154. 
DO You Believe in Underground 


Housing, Membership in growing Inter- 
national Organization, Send $12.00. 
Kintyre, Box 233, Pemberton, B.C.. 
Canada VON 21.0, 


BARN PLANS 16'x20', Loft, $4.95. 
P.O, Box 567, Fairborn, OH 45324. 


BUILD A 2000 sq. ft. home for under 
$25,000. Complete instructions and 
plans, Send $3 - AKT Enterprises, RR 
4, Box 332E, Hillsboro, MO 63050. 


THE $50 & UP UNDERGROUND 
HOUSE BOOK 


Would you like ta build a 


reproo roof = 
warm in winter; cool in summer. This new book - THE 
| ND BOOK 


$50 & UP UNDERGROU 


book today 


WESTERN HOME 
Р.О, Box 14008-A 
San Diego, CA 92114. 


SAVE MONEY -—- SAVE ENERGY 


32 REAL ESTATE 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Can- 
ada, Low monthly payments. Cottage, 
hunting, fishing and investment, Twelve 
month exchange privilege, Six month 
money back guarantee, CATALOGUE 
$1.00. Write: Canadian 


Toronto, Canada M5M ЗАВ 


SAVE THOUSANDS! Read “How To 
Avoid The Real Estate Agent." Robinson 
Publications, 148-PS North Arcadia, 
Lexington, KY 40503, 


FREE! Big Summer Catalog! Over 
5,400 country properties described, pic- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states All Across America! Yours 
FREE from the World's Largest! 
STROUT REALTY, Inc., 7-S, Dearborn, 
Dept. 5810, Chicago, IL 60603, 


BIG... FREE... SUMMER CATA- 
LOG! Over 2,700 Top Values Coast to 
Coast! UNITED FARM AGENCY, 612-PS 
West 47th, Kansas City, MO 64112. 


CALIFORNIA. Acreage. Lots. $30 
down. $30 monthly. 11546 Valerio, 
North Hollywood 91605, 


OFFICIAL USA/CANADIAN DIREC- 
TORIESH $1.25/Acre. Complete Agri- 
cultural, Commercial, Residential, Wa- 
terfrontage Listings, Homesteading 
Availabilities Information, $2.00—Na- 
tional Center:  US/Canadian Lands, 
rU neo WI 54441. ( Copyright 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . , plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FF, Washington, DC 20036. 
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FOR SALE BY OWNER - Florida prop- 
erties, Free catalog, P.O, Box 1050, 
Tallahassee, FL 32302 


33 SPORTING GOODS 


RANGEFINDER - improve your golf 
game, Tells correct distance to flagstick. 
$9.95 Money Back Guarantee. KB Sales, 
Box 2438, Springfleld, MA 01101. 


34 CAMPING 
EQUIPMENT & TENTS 


. FREE Catalog. Everything for Camp- 
CK age Mes Box 407P, Bogota, NJ 


RV, TRAILER supplies Catalog - $1, 
Green Mountain Camping, Dept P, Box 
7, Arlington, VT 05250, 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES 5398 


Kit includes 4 adults & up to 30 ponies "oA 
from pregnant male, marine salt, food, live SpR: 
plant, live snail & instructions, 
Above kit with Custom Aquarium, sea horse tree, 6 
seashells. coral, silica sand + 2 ghost shrimp $7.95, A 


| Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- i 
ир tà 60 sea horses) $12.95, Aux ser рр. k 
Live delivers guarantevu. wa gir nra. M г 


Saa Horses inc., Dept. PS 60, Box 1477, Coral Gables, Н. 33134 


36 HOUSEHOLD PETS 


FLEAS - Rid your Pet of Fleas com- 
pletely, Safely. No Powders, Collars, or 
Baths, Takes 20 minutes. Details $3.00. 
Petcare, Ridgeville, Ontario, Canada 
10S 1M0. 


38 BIRDS & ANIMALS 


FREE! “How to Raise Game Birds" 
for fun & profit. Source for incubators, 
feeders, hatching eggs, books. Marsh 
Farms, Box T-DD, Garden Grove, CA 
52642. 


39. 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
GA 31780. 


40 HUNTING & FISHING 
INFORMATION 


GUN CARRYING CASES — Informa- 
tion 35.00. Gemare Sales, Box 716, 
Yorkton, Sask., Canada S3N 2W8. 


2 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains, Lenses, Prisms, 
Telescopes, Binoculars, ete. Jaegers, 
Sire Merrick Road, Lynbrook, NY 


CELESTRON — Discount Prices - As- 
tronomical, Spotting, Telephoto Lenses, 
More, Free Catalog. Atlantic Optics-P, 
1302 Niantic Terrace, West Palm Beach, 
FL 33411. (305) 793-9465. 


3  GOV'T. SURPLUS 


JEEPS $52.40, Airplanes $75.01, 
typewriters $6.70, Boats $7.50, direct 
from Government Directory and Sur- 
plus Catalog $1.00. (Refundable), Mid- 
west Surplus, Box 401-PS, Dayton, OH 
45401. 

JEEPS - $18.88. 675,000 Items! Buy 
In Your Area! How! Where! “Moneyback 
GUARANTEED 1950 Government SUR- 
PLUS Directory" including: “Buy G- 
LANDS" - "(;-Oil/G-Gas LOTTERIES,” 
$2.00. GSURPLUS, Box 2009-E, Syra- 
cuse, NY 13220. 


DIRECTORY — Your area, plus re- 
port How to Buy. $2.00. Consumer 
Help, Dept 4AD, Drawer 269, Lakeview, 
OR 97630. 


SURPLUS JEEPS - $19.30] - CARS 
$13.50! 650,000 ITEMS! DIRECTORY 
TELLS HOW, WHERE TO BUY! YOUR 
AREA! $2 GUARANTEED - “SURPLUS,” 
BOX 99249-A6, SAN FRANCISCO, CAL- 
IFORNIA 94109. 


$h 


A 


! UMEQUALLED! $2.00 (IN- 
CLUDES G-LANDS, G-LOTTERIES. IN- 
FOGUIDESI) US/Great Lakes Federal 
Depository B-807SA, Marshfield, WI 
54449, (COPYRIGHT 1980) 


1980 SURPLUS Army, Navy store 64 
page illustrated catalog. Send 51.00. 
Ruvel, 3037 North Clark, Dept, M6, Chi- 
cago, IL 60657. 


6 PROFITABLE 
OCCUPATIONS 
HOW TO BECOME A COMPUTER PRO- 


GRAMMER . . . free details: СРЗ, Box 
5734-P56, Pittsburgh, PA 15208. 


A 


FREE Catalog. Repair Air Condition- 
ing, refrigeration, Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dal- 
las, TX 75201. 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 
sell notary needs, Raise your image, job 
value, income, Assistance nationwide. 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201, 


REPAIR Lawnmowers — thousands of 
parts and tools, Wholesale list 35c. 
Ellwangers, 15 Canal Street, Port Jervis, 
HY 12711. 


GIVING Away $5.00 a Pound? Almost 


everyone else is!! Details - Midwest 
APTUS d. Box 1484, Indianapolis, IN 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your home. 
| Knowledge or experience not necessary. Get 

started in spare time. Above average ts. 
$300-$600/wk. possible. Sales handled by 
others. No investment - Write for free details. | 


ELECTRONIC DEVELOPMENT LAB 


Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


"HOW to Write to Oriental Ladies." 
е D. Cherry Blossoms, Honokaa, Hl 


JOGGER'S Journal: Record Book for 
the Jogger - $5.00. Leduc, 104 A South, 
Cowansville, | Que, JZE 2X2, 


CRIME By Computer. $6.95 Postpaid. 
300 Pages. Quimtronix, Box 548-PS, 
Seattle, WA 98111. 


MAKE MONEY NOW! Capitalize on 


°` high inflation! New booklet tells how. 


$2.95. National Information Institute, 
3808 Rosecrans, Suite 279D, San Diego, 
CA 92110. 


TRIGONOMETRY TABLES — Involute 
Function Manual. With Drawings, For- 
mulas for Angles, and Gears for $5.00. 
Arch Company, Box 176, East Detroit, 
MI 48021, 


GERMANY'S мм GASOLINE 
SUBSTITUTES; How They work, The 
Pegasus Unit $12.95; Plans $24.00: 
Pegasus Publishers, Inc., P.O. Box 121, 
Olympia, WA 98507. 


ма ас аз 


Binder Library cases 


File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 


that you'll find yourself referring 
back to time and time again. To 
help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 


simulated leather with the 
POPULAR SCIENCE logo em- 
bossed in gold leaf. Each case or 
binder holds a year's issues in 
perfect order. 
CASES: $4.95 each, 3 for $14, 6 

| for 24, ppd. USA only. Pom. 

| BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, ppd. USA only. 
Outside U.S. add $1 per unit for 
postage & handling. Send check 
or money order to: 


JESSE JONES BOX CORP. 
Dept. PS-1, P.O. Box 5120 
Philadelphia, PA 19141 


: | 


BEAT ACCOUNTANTS! 


yos 

"EIL. 

teen 
numbers 


nion City, МАЛ arer | 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty Cata- 
log. 1600 Jokes, Tricks, Science, Sports, 
Hobbies, Johnson-Smith, С-11, Mt. 
Clemens, MI 48043. 


50 


MAGIC TRICKS, 
PUZZLES, ETC. 


MAGICIANSI Free Trick with Super 
Magic Catalog - 50c. Sun Magic PS, 10 
Forest St., So, Burlington, VT 05401, 


FREE! $2.00 trick, huge catalog, all 
сос а Scotch Plains, NJ 


51 COINS & CURRENCY 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 Set, 
( Adults Only.) Plus price lists. Littleton 
Coins, HL-2, Littleton, NH 03561. 


TEN Foreign Coins from Iceland, Is- 
rael, Pakistan, Algeria, etc. Only 10c, 
(Adults Only.) Wonderful price list in- 
cluded. Littleton Coins, MB-2, Littleton, 
NH 03581. 


LOOK - Fascinating Foreign Coins. 
Three for 25c. Goodwill Coins, 44 Thun- 
derbird, Putnam, IL 61560, 


52 STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals. Cornetta, POB 
1509-P, Lake Placid, FL 33852, 


` PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1,00, Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco 94123. 


FREE Worldwide packet. Penny ap- 
provals, Froelich, Box 412-B, Morton 
Grove, IL 60053. 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


WORLDWIDE COLLECTION - 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 19407. 


FREE Catalog: 3000 different Packets! 
Ullery, 1016 Meridian, Mishawaka, IN 


Day issue in mint, unhinged condition, 
is yours for only 10c with our personal- 
ized approvals, Colonie, Box 12113, Al- 
bany, NY 12212. 


SIMPLE PROCESS LIGHTENS/RE- 
MOVES CANCELLATIONS, $2. Box 
2371, Chicago, 60690. 


500 DIFFERENT Worldwide Stam 
for $1.00. Approvals included. R.G 
зана. Dept. S., Box 1065, Jamaica, NY 


100 DIFFERENT U.S. 25c, approvals. 
Prani, Box 4255, Midlothian, VA 


. FREE! 107 Different, Triangles, Top- 
icals, etc. Approvals, Jayto Company, 
Manlius, NY 13104. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c, Mystic, Dept. 
Р52, Camden, NY 13316. 


16 DIFFERENT U.S. Airmail stamps 
worth over $1.00. Only 10c. (Adults 
Only.) Limit One Set. Wonderful lists 
included, Littleton Stamps, AH-2, Lit- 
tleton, NH 03561, 


WOW! 125 Different plus Mystery 
Gift 10c. Approvals, Fayette Stamps, 
Dept. WA, Fayetteville, NY 13066. 


53A SA TELLITE TV 


SATELLITE TELEVISION EQUIPMENT 
Dealers List. $3.00. DLF, Box 519, 
Nash, TX 75569. Build Yourself, SAVE! 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 42175 University, San 
Diego, CA 92105, 


, POLICE Scanners, Crystals, Radar De- 
ectors, HPR, Box 19224, Denver, CO 
10219, 


FREE Educational Electronics Cata- 
og. Edukits Workshop, Department 
301-A, Hewlett, NY 11557, 


= —  —  — — — — — ج‎ —— = т 


SATELLITE TELEVISION | 
, BUYERS GUIDE 


;; TV NO MATTER 
WHERE YOU LIVE! 


Exclusive-The latest com- 
parisons of all receivers. 
How every part works and 
, how to INSTALL YOUR OWN SAVING BIG $! 
| Worldwide movies, news, sports on your 
set. Where to find kits, plans, parts and 
distributorships. How to become a dealer. 
Chapters on Dish Antenna, LNA, Receiver, 
| Programming-WELL OVER 35 CHANNELS, 
| How to Prevent Interferrence, US, Cana- 
dian and International TV Satellites, Signal 
ауе Maps, Buyers Guide and much 


NO RISK 30 DAY MONEY BACK GUARANTEE 
US FUNDS PLEASE. $12.95 Post Paid or 
$14.95 First Class (Airmail). REED PUBLICA- 
TIONS, Box 219-A, Maitland, FL 32751. 
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54А СВ RADIO 


CB SPECIALTIES! PLL EXPANDERS, 
' repair / modification 
boosters. Catalo $1. 
1030P, Woodlan Hills, CA 91365. 


INCREASE CB RANGE — Legally! 


Free Information, “SKIPPER, Box 
ET Paradise, CA 95969. 
55 ELECTRONICS, 


STEREO, HI-FI 


SPEAKER CABINETS. Build your own. 
Easy to follow plans. Details. Allwest 
{Жог ve Р.О. Box 822, Chino, CA 


iC ART - Integrated Circuits, 

use them daily in car, TV, watch, etc. 
Now see them. 3in wafer contains hun- 
dreds of IC's. Examine, learn about elec- 
tronics revolution of the century! 
$5.98 ea. IC Art, 16177 Skyline Blvd., 
Los Gatos, CA 95030. Visa, Master- 
charge; CA residents add 615 ср Тах, 


BSR Systems X-10 Sale. Write for 
price list. Alpha Byte Storage, 4636 
Park Granada, Calabasa, CA 91302. 
| (213) 883-8594 


56 HE CORDS, TAPES, etc. 


, ,,7LDIES - 45's Original Hits. Catalog 
$1.00. C&S Record Sales, Box 197-E, 
Wampsville, NY 13163, 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgie, Box 16365-P, 
St. Louis, MO 6312 


57 MUSICAL INSTRUMENTS 


MUSICAL SAW - If you can whistle, 
you can play the Saw. Produced since 
1921. Details-Free “Sawing News of 
the World." Mussehl-Westphal, 130PS 
| South 4th Street, Delavan, WI 53115. 


DULCIMERS Kits From $29.00. Bro- 
hure. Here Inc., 29 Southeast Main, 
#5, Minneapolis, MN 55414, 


e 


GUITAR, Banjo, 
Making Materials. 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
fo Models for students, teach- 
jee ers, professionals. Standard 
E or Electronic. Terms. Trades 
Li welcome. Home Trial. Hohner 
j Button models too. FREE 
і. catalog and Importer prices. 
~ ACCORDION CORPORATION 

Belmont Avenue, Chicago, IIl. 60641 


5535 (PX) 


== J= i Portas — 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing, Promotions. Broadway Music, 
Box T438-PS, Sarasota, FL 33578. 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville. 
TN 37204. 


HOW To Write a Hit : Song and sell it! 
Free brochure, Clanon Assoc., Box 425P, 
Brewerton, NY 13029. 


59 


2500 “FAST Selling" Products. Free 
Brochures! Васо, Box 91309-X6, 
Cleveland, OH 44101. 


IMPORT-EXPORT 


60 BUSINESS 
OPPORTUNITIES 


REPAIR HYDRAULIC jJACKS—Free 
details. Hydraulic Parts Supply, Dept, S, 
Box 4157, Brownsville, TX 78520. 


FREE Inflation-Beater Book “2042 
Proven Enterprises.'" Fabulous 
"Little EKnowns.'" Work Home! Hay- 


lings-E, Carlsbad, CA 92008, 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
ii [A 02324. Woodwins, Bridgewater, 


ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979. 


VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue 
Free, Parkway Corporation, 1930PSEB 
Greenspring Drive, Timonium, Maryland 
210923. 

PLASTERCRAFT — Profitable Home 
. Over 1,000 molds available. 
: Lynnette, TANIR Mentor Fark, 


“LEARN win Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301. 


` SELLING ` KNAPP SHOES 15 EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours, No 
investment. Free sales kit, Knapp Shoes, 
PUE Knapp Centre, Brockton, MA 


$50,000/YEAR distributing bacterio- 
atakis Meis puriflers, (Details - $1.00.) 


85069, 


"ADS 'N' ANSWERS" has current 
Business & Moneymaking Opportunities 
classified answers. We answered 'em all 
for you. Send long, self addressed, 
stamped envelope: Consumer Assistance 
Corp., Dept. A-C, Box 13102, St. Pe- 
tersburg, FL 33733. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327. Miami 33145. = 


` FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-Р, 
Sioux Falls, SD 57101. 


Р 


MECHANICALLY inclined individuals 


desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


PIANO Tuning quickly learned with 
home study course, m ga granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


BEAT the Races! Free Booklet! “Un-= 
limited Lifetime Income from Thorough- 
breds - Harness". Elias, Box 47-G, 
Brooklyn, NY 11219. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic-C8, 
East Providence, RI 02914. 


MEW Luxury Car Without Cost! Free 
Details, Codex-B, Box nora, Toledo, 
à (419) 865-565 


BELTS And Buckles. onis Line 
Fast Sellers, including. Pisis Truck- 


Unique proven enterprise. No 
selling. No capital to start, Free bro- 
chure. Kashbuilder, Box 1132-PE, In- 
dianapolis, IN 46225 


PLANNING ON STARTING A MAIL- 
ORDER HOME BUSINESS. 


Distributor's Co., 
1008 Braxton St., Uniondale, NY 11553. 


GET RICHI Secret law smashes 
rogis. Details 


MILLIGNS 7 in Mail! Free Secrets. 
seer 11, Box 6226, Toledo, OH 


MAIL Order Representatives, 5100, 
for supplies. Free rochure, AUDIT 
CONTROLS, Dept 50, Box 23339, Fort 
Lauderdale, FL 33307. 


TER, Box 39185, Phoenix, AZ | 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box 196B, 
Brooklyn, NY 11218. 


PREPARE Tax returns - Housewife 
Jo Ann Netzley made $5,500 last sea- 
son. Train at home. VA approved. Na- 
шоп Tax School Monsey, 1 FM, NY 

ah. 


GET Started in Mailorder without in- 
ventory, American Dropshippers Direc- 
tory. $5,00. Насо, Box 846, Nashua, 
NH 03061. 


MAKE MONEY. Grow fresh VEGETA- 
BLES YEAR-ROUND, Send $3.00. Horti- 
culture Consultants, Р.О. Box 268, Sus- 
зех, NJ 07461. 

IT'S LEGAL but the way it makes 
money it shouldn't be. Money machine 
plans only #10. Send to Daeco, Dept. 
P-60, 1434 Myrtle Ave., San Diego, 
CA 92103. 


LOCK KEYING SIMPLIFIED. 15"x24" 


Illustrated Instructions. $4.00, Bartch 
Enterprises, 3730 Southview Drive, 426- 
А, San Diego, CA 92117. 


HUGE MARKET OF VINYL REPAIR 
and auto reconditioning is yours with 
kit we supply. Free report. G.Y. Kent, 
Box 1052, Stephenville, TX 76401. 


LEARN COMMERCIAL REFRIGERA- 
TION SERVICE. Free information. Prac- 
tical Technology, 301-s Marlin Street, 


| Dix Hills, NY 11746. 
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INFLATION Pinching? Turn your in- 
terest, hobby, or skill into GOLD! 
"Write and Sell Your Own ‘How-To’ 
Book', or pamphlet. You can! This aBc- 
claimed guide, only $5.95 ppd., (15-day 
Satisfaction Guarantee), C. Alvez Pub- 


lications, Dept. 48-5, Melrose, NM 
88124. 

EASY moneymaking from Froven- 
WtControKits, $2 deductible from 
mailorder, Bx 35676, Vancouver, Can- 
ada V6M2B0 

MAILORDER $1,000.00 Possible 


Monthly Selling Information, Free De- 
tails: AR Enterprises, Box 92-AG, Bronx, 
NY 104685. 


DEPENDABLE Continuing Income 
Possible - not millions operating small 
businesses, Minimum investment. De- 
tails: Evergreen, P.O. Box 46, Elkhorn, 
WI 53121. 


MAILORDER MAKE $2,000.00 
MONTHLY SELLING INFORMATION! 
Free details, UCI, 2385 Roscomare, 
DDD-11, Los Angeles, CA 90024. 


| NAME YOUR OWN INCOME No sell- 
ing, Work home. Guaranteed. Profits 
daily, Grow big fast. New book reveals 
secrets, tells how. FREE DETAILS. FREE 
OFFER. Write now. Worldwide Gifts, 
100 Northway Star Route, Box 780, 
Chugiak, AK 99567, Dept 63. 


BASEBALL BATTING CAGES 
YOUR own business - low invest- 
ment, high return, Send $4.95 for in- 
struction kit. Batter - Up - Batter, 
E Youngstown Rd. Warren, OH 


PART Time $250.00 Plus possible 
daily as our Agent. No selling! Midwest 
Pre-Fab Steel, Box 1484, Indianapolis, 


IN 46206, 

TRS-BO COMPUTERS, LII-16EK 
$680.00, 16K Interface $375.00. 
TOLPM Printer $795.00. Brochure 
$2.00 refundable. Microcomputer, 


7316A Matthews-Minthill Road, Mint- 
hill, NC 28212. 


$625 WEEKLY! Home mailing pro- 
gram. Free supplies, postage, $20 bonus! 
V-J, 323 Franklin, 804/H98, Chicago, 
IL 60606. 


BUMPER Sticker Printing Device, 
Cheap, Simple, Portable. Free details, 
Bumper, POB 22791 (LLC), 

33622. 


MAILORDER Opportunity. Start prof- 
itable home business without experience 
or capital. Information free. Mail Order 
осы, Dept. 592, Montvale, NJ 


Tampa, FL 


IF you have a home workshop, I'll 


show you how to turn your hobby into 
a great second income source! Send for 
free 60-page report. AEA, Suite B734, 
Los Angeles, CA 90064, 


THERE'S money for you in jewelry. 
Details $1.00 (refundable). Nasco, 


310-BSB Lincoln, Fox River Grove, IL | 
60021. | 


EARN BIG FEES 
EASY - Fascinating Opportunity, Be- 
come Money Broker, Own hours, No ex- 
perience, Proven success formula, Free 
Report: DFC, Dept, 11-P-6, 1145 Res- 
ervoir Avenue, Cranston, RI 02920. 


$500 - $1000 MONTH Plan raising 
rabbits for us. Free details. White's 
Rabbitry, PS, Hudson, OH 44238. 


IMPORT-EXPORT opportunity, 
itable world-wide, mail order business 
from home, without capital, We ship 
plan for no risk examination, Experience 
unnecessary, Free Report. Mellinger, 
Dept. C2696, Woodland Hills, CA 91367. 


prof- 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6081 
De Soto Ave, Dept. 28-90, Woodland 
Hills, CA 91365. 


BUMPER STICKER 


PRINTING DEVICE 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER-—PRESS 
P.0. Box 22791 (LL) 
Tampa, Fla. 33822 


p» ELECTRONIC 
pRO ASSEMBLY BUSINESS 


| Start home, spare time, Investment, icles бм 
‘experience unnecessary, BIG DEMAND assembling 
electronic devices, Sales handled by 


professionals. Unusual business opportunity, 
FREE: Complete illustrated literatura 
BARTA, Box 248-SF d 
Walnut Creek, Calif. 94597 


61 MONEYMAKING 
OPPORTUNITIES 


LEARN The Secrets of Repairing Junk 
Batteries, "Fabulous Profits", small in- 
vestment, Apex Engineering, 5454 Bolsa 


Road, Atascadero, CA 93422 


NEW Discovery in Battery Recondi- 
tioning Means ''Big Proflts Fast.'' Elec- 
toan, 7415 Gable Drive, Little Rock, AR 
T2205, 


$60.00 PER HOUR LIFETIME IN- 
COME IMMEDIATELY. Write: Williams, 
10626A South Budlong, Los Angeles, 
CA 90044, 


BIG MONEY! Interested? Free Dis- 
closure. Febre-M, Box و‎ Toledo, OH 
43614, (419) 865- 58657 


MAILORDER SUCCESS! Interested? 
Free Expose. TWP-M, Box 6228, Toledo, 
OH 43614, 


$350.00 WEEKLY! Home Program! 
104-P East Third, Salem, MO 


EASY-to-start rubber stamp business 
at home in spare time. Make up to 
$16.50 an hour without experience. 


Facts free! Write to: Roberts, Room 


INDEPENDENCE and Wealth! How to 
start your own business. Complete De- 
tails, RW Enterprises, 7610 Carissa, 
Laurel, MD 20810. 


HOW to Think And Grow Rich. Infor- 
mation Free. Dynamic Growth, Box 
1205, Lake Havasu, AZ 86403. 


OVER 1000 BUSINESS-OF-YOUR-OWN 

OPPORTUNITIES in 5 issues of Op- 
portunity Magazine and they're yours 
free for the asking! Write Opportunity, 


Dept. 477, 6 N. Michigan, Chicago 
60602. 
“$1000 Weekly Part Time." $1.00 


Refundable. MMPSNewsletter, POB236, 
Folkston, GA 31537. 


YOU CAN SAVE MONEY. 111 ways to 
cut your living costs, $3.95. Money k 
guarantee. Moneysavers, P.O. Box 635, 
Steamboat Springs, CO 80477. 


DETAILED FACTS on how I started 
acquiring INCOME PROPERTY send 
$15.00 to: Facts, PO Box 723, Muske- 
gon, MI 49443. 


GOLD RUSH '80 
UNIQUE illustrated manual REVEALS 
—panning, sluice techniques, deposit 
locations within streams! Sluice plans 
included. Don't miss out! Send $5,00 
today! Kalinowski, R.D. #7, Box 702, 
Dept. PS-6, Flemington, NJ "08822. 


ERASE DEBTS with little-known law: 
CREATE wealth! 
prints, 

NY 125 


FREE report. Blue- 
gee Box 100, La Grangeville, 


` MAKE TOP MONEY IN 
4j STAINED GLASS 


Learn at home in your spare time, 
; Program includes your book of com- 
pletely illustrated tessons = all profes- 
sional tools, many interesting projects 
and more. All this is included in 
- Е к our selfstudy program. Ewery- 
va Thing needed to start FREE on your 
YA way 10 success, = E INFO 
REGINA CAREERS LTIJ.—Pub. чы ` PSG 
1% E. Main 5t, Round Lake Park. u. 00073 


FIRE YOUR BOSS 


World-renowned PhD scientist business analyst is teach- 
ing RADICALLY EFFECTIVE way to AUTHENTIC FINAN- 
CIAL INDEPENDENCE. His MONEY DISCOVERIES 
earn you $7,200 FIRST 3 MONTHS, or refund your $44 
plus 10%. Free information. Dealerships invited. 


ACHIEVEMENT 
Citizens Bank 513-SF, 2500 Louisiana NE, 
Albuquerque, NM 87110. 
"HOW MUCH IS YOUR HOUSE WORTH?" 
Learn .. How to арр rago a single fam- 
sily house! Met rofes- 


sionals . . Find Market Value! Com- 
| plete step-by-step guide— Simplified 


down-to-earth | approach— Valuable 
"insider" information. For your copy 
send $20.00 to: 
| Shamrock Press 
Box 761, Victorville, Ca. 92392. 


62 EMPLOYMENT 


INFORMATION 


JOBS OVERSEAS (including Alaska). 
Free Details, Global Employment, Box 
808- -PS, National И City, Ci CA 92050. 


AUSTRALIA — New Zealand! Bi Big 
pay! 75,000 jobs, Free transportation. 
Employer listings $2.00. Plus informa- 
tion 68 countries. Austco, Box 4116-F, 
Hayward, CA 94540. 


es ms 


` ATLANTIC CiTY— Hundreds of Jobs! 
Homes! Businesses! New Report and 
Contacts $10, Casino Newsletter $1. 
Time Savers, Box 17, East Hanover 
NJ. 07936. 


TRUTH FROM AUSTRALIA - JOBS, 
Incomes, Lifestyle - Latest Facts Book. 


$43.00 (£2:,. Infoton, POBOX H91, 

Forestvills 20 BT, AUSTRALIA, 
OVERSEAS > $15, 000- $50, 000 +. 

Free Information! Employ ment, Box 


29217-FF, Indianapolis, IN 46229, 


JOURNEYMAN CREDENTIALS GRANT- 
ED LEGITIMATE! Write: National Crafts- 


man Union, 210 Fifth Avenue, Suite 

1102, New York, NY 10010. 

62A HELP WANTED 
PARTTIME ріссе — work, Webster, 


ds home workers to update local 
mailing lists. All ages, experience un- 
necessary. Send name, address, phone 
number to Webster, 175 Fifth Ave. 
Suite 1101-CN-5, New York, NY 10010. 


63 SPECIAL SERVICES 


INFORMATION On Anything, Ferguson 
Hesearch Specialists, 60-15 Woodside 
Avenue, е, Woodside, NY 11377 


4,000 С GUMMED return ens labels 
printed $5.00. Write: Qvcrlin Enter- 
prises, 5986 Canyon Trail, Elizabeth, 
CO #0107. 


WIN BIG IN BUSINESS — Any busi- 
ness! Improvement Guaranteed! 
plete text ten dollars. Crystal, 
12701-PS2, Dallas, TX 75225, 


67  SALESPERSONS— 


DISTRIBUTORS WANTED 
EARN BIG COMMISSIONS 


WORK FULL OR PART TIME! 
Show big FREE SALES KIT featuring 
complete line low priced business printing 
and ad specialties to business people. 
Build profi itable repeat business. Start 


now. 
NATIONAL doe INC. 
DEPT. 
NORTH CHICAGO, | IL 60064 


68 REMAILING SERVICES 


MANHATTANH: Mailing Address: 
fidential, Reasonable. Monthly Rates. 
Mail handled as requested, Call Director. 
701 Tth Ave. Times Square. NY 10038. 


69A LOTTERIES 


TEM INSTANT MILLIONAIRES. Ča- 
nadian Lottery. Rush Thirteen Dollars. 
sae. P.S. Millionaires. Box 975, Rim- 
bey, Alberta TOC 2J0 


77 ARTS & CRAFTS 


NEW 1980 LEATHERCRAFT CATA- 
LOG! 100 Pages of Over 2100 Genuine 
Leather Kits, Tools, Supplies, Easy Wav 
To Make Extra Money in Your Spare 
Time. Send 50c for postage and handling 
to: Tandy Leather Company, P. О, Box 
791, Dept, PSC6, Ft, Worth, TX 76101. 


Con- 


72 EDUCATION & 
INSTRUCTION 
LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 


trated Catalog. Courses and Equipment. 
i Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield. Danehill, 
Sussex, England RHLT TEX. 
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LEARN PHOTOGRAPHY! Camera and 
Darkroom skills. $3.50 brings Intro- 
ductory Lesson, Fotomasters. Eox 174, 
Farmingdale, NY 11735 
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EARN Extension ‘Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, etc. 
School Founded 1961. Prospectus 
$1.00.  Airmailed, Secretary PA/PS, 
Brantridge Forest School, Highfield, 
Danehill, Sussex, England RH17 TEX. 


LEARN GAS TURBINES! Correspon- 
dence course covering all systems, main- 
tenance, theory, operation. Established 
1957. Valuable diploma awarded! 
AMERICAN JET SCHOOL, Department 
PS-1, Darby, MT 52829. 
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COLLEGE Students! Improve your 
grades. Send $1.00 for 356-page, col- 
legiate research payera catalog, 10,250 


available, Researe Assistance, Box 
25918-Q, Los Angeles, CA 90025, 
(213) 411-8228. 


` MEMORY, Sleep Learning. Free Pub- 
lication, DLP, Box 487, Anaheim, CA 
92805. 


ACCREDITED, Government recog- 
nized degrees in 18 months under $400. 
Rush $5.00. Holmes, Box 3131, Com- 
merce, TX 720428. 


DEGREES, Thesis Method. Brochure, 
$1. North, Box 33588, Tulsa, OK T4101. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop, 
Box 744-PS, McKeesport, PA 15134, 


^ BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
G 204. Fernando Road, Glendale, CA 
3121 4 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 
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LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
58507. 


DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept, PCC40, 4500 Campus, New- 
port Beach, CA 92660. 
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MEDICAL ELECTRONICS TECHNOLO- 
GY. Home study, Troubleshoot Medical 
Instruments. University ERems-5, Box 
9622, Fresno, CA 903793. 


VETERINARY Assistant. =- Train at 
home for exciting animal-care career. 
Send for Free "Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
PCC40, Newport Beach, CA 02660. 


E LECTRONICS CAREER TRAINING 


By Mail G.I, Bill, FCC License, Color 
TY, Broadcasting, Engineering. FREE 
School Catalog, School Rep will try ta 


call, Write Cleveland Institute of Elec- 
tronics, Inc. iClIE}, 
1776 East 17th Street, 
4411-4. 


Dept. WPS-60, 
Cleveland, OH 


Eg. + eee EEE ee 


COMPLETE YOUR DEGREE REQUIRE- 
MENTS VIA INDEPENDENT STUDY 
WITHOUT Class Attendance. Resident 
faculty ready to assist you. Degree pro- 
grams in Business, Engineering, Educa- 
tion, Social Sciences. Kensington Uni- 
versity, 512 East Wilson Avenue, Box 
2036. Glendale, CA 91209. Dept. 728. 
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SPECIALIZED Courses—75 Catagories 
- Diploma. Cook's Institute, Box 986, 
Rock Springs, W'Y 82901. 

COLLEGE, Residence, External, Bro- 
chure $2.00 Box 76961, Atlanta, GA 
30328. 

REPAIR clocks and watches {includ- 
ing digitals). Free catalog of helpful 
books. North American, Box TTBSA, Fox 
Hiver Grove, IL 60021. 

COLLEGE DEGREES BY MAIL! Fully 
Accredited! National Non-Profit Coun- 
seling Program, Continuous Personalized 
Culdance! Professional Career Consul- 
tation! Write: National External Degree 
Service, Box 08193-А, Cleveland, OH 
44108, 
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MULTIPLY YOUR READING SPEED 
AND COMPREHENSION FASTI Maxi- 
mize vour potential, Revolutionary In- 
formation, Send $1.00. RME, Box 1494- 
PS5, Reseda, CA 91335. 

WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — АТС 
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iStick), MIG, TIG, Gas, Pipe all pro- 
cesses, A non-prolit school, Accredited 
member NATTS. Approved Ohio 70-12- 


0064 HT, Write for school bulletin and 
course schedule, HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 80, Trov, 
OH 45373. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical. Accredited, FREE Re- 
vealing Details. Success, Box 13151-56, 
Columbus, OH 43213 


EARN HIGH SCHOOL DIPLOMA 
AT HOME FASTI State Registered. 
Lowest tuition available, Individual 
counseling. Credits awarded for job ex- 
perience and previous courses, Free 
school ring. Call free: 1-800-327-8103. 
Cambridge Academy (PS-6), 409 E. 
Osceola, Stuart, FL 334904. 
UNIVERSITY DEGREES BY MAILI 
Eachelors, Masters, PH.D.s ... Free re- 
vealing details. Counseling, Box 389- 
PS6, Tustin, CA 92680. 
COLLEGE DEGREES HY MAIL 
BACHELORS, masters,  doctorates, 
Legal, inexpensive, fast. Free details. 
Dr. John Bear, 2150 Franklin Street, 
Dept. 69558, Oakland, CA 94612. 
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INSTANT MEMORY 


The new way to remember 
A short, simple method of acquiring a powerful 


memory. No memorization, no keywords. Release your 
photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
| INSTITUTE of ADVANCED THINKING 
859P5 VialaPaz, Pacific Palisades, СА 90272 


FORGET FORGETTING! 


People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, etc.) professor. PhD test ratings 
(Stanford, Yale, Georgetown-trained scien- 
tist, book reviewer): ''far surpasses other 
methods” "memory gains 20095-L- in 
weeks,'" For free facts (before you forget): 
ACHIEVEMENT, Suite 5135, 
2500 Louisiana N.E. Albuquerque, NM 87110 
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73 CARTOONING, 
SIGN PAINTING 
CARTOON for money ! 1! Free Book: 
success, Box БАБЕ, Dearborn, MI 
48121, 


ANIMATION Course 
51.00, Heath, Inc., 
Tampa, FL 33607. 

MODERN Cartooning Taught by Mail. 
Write for Free Brochure, Cartoonerama. 
Box 263-AN, Branford, CT 06405. 


Kits, Catalog 
1700 М, Westshore, 
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76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Training School, Dept. CB, P.O. Box 
1880, Зап Pedro, CA 980733. 

FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything, Certilicate on completion. 
Мапу openings; prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, Р.О, Box 1980, San Pedro, CA 
00733. 
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77 LOANS BY MAIL 


IMMEDIATE Loans 


апа 


Accepted! Turis Box 908-P3, 
Brooklyn, NY 11235 


BORROW FROM HOME 

ANY amount, any purpose, within 30 
days. Competitive rates, Also, you can 
earn unlimited income as our Money 
Agent. Mo experience - own hours, Na- 
tional Company to assist every way 
possible. No Gimmicks! Free Details: 
Financial, Dept. 11-C-6, 1145 Reservoir 
Avenue, Cranston, RI 02920. 
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BORROW $25,000 "overnight," Any 
purpose, eue di indefinitely! Write: Sut- 
cess Resear Box 29263-FF, India- 
napolis, IN 46229 


78 MNT 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING. supplies, equipment, in- 
gredients, Vynox Industries, Box 
ST498, Rochester; NY 14615 


WINEMAKERS  BEERMAKERS 1 Frec 
Catalog. Fast Service. Large Selection. 
rper Box 7850-N, Independence, MO 


WINEMAKERS —- Beermakers. Free 
Catalog. Equipment Supplies, Continen- 
DAE Ассы 68016-PS, Indianapolis, IN 
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WINEMAKERS - Beermakers: : Free Il- 
lustrated catalog of supplies. Semplex. 
Р.О. Box 12276H, Minneapolis, MN 
55412. 


BEERMAKERS, Winemakers. Free Cat- 
alog, Recipe. Finest Ingredients, Equip- 
ment, Service. SPI, Box 784-5, Chapel 
Hill, NC 27514, 


BREW Delicious Continental Beer and 
Save. Free Catalog and Recipes. Bac- 
chanalia, Box 51-PS, Central Village, 
MA 02790, 


BEER - Wine - Gasoholmaking equip 
ment, 42 Beer malts, Catalog. Win 
Hobby, P.O. Box 1866-5, Allentown 
PA 18105, 
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GASOHOL ALCOHOL NOW LEGAL 
Distiller's Manual $2.00. Homestill 
5133 Fairhill, . Philadelphia, PA 19120 


BEERLOVERS! Finest homebrew in 
gredients, supplies. World Famou 
COMPLETE brewing outfits. Free de 
tails, handbook. Duane Imports Ltd. 
Department PS60 B, 508 Canal Street 
New York, New York 10013. 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chainsaw 
Motorcycle, Snowmobile. Small Engines 
Wholesale prices, 48 hour shipment 
Free Catalog. Manufacturer's Supply 
Box 157Ps, Dorchester, WI 54425. 


400,000 BARGAINS | Below Wholesale 
Many Free! Liquidations . Closeouts 
... dob Lots . . . Single Samples. Fre 
details, Worldwide Bargainhunters, Bo 
730- В, Holland, MI 49423. 


` POLYETHYLENE E Trash Storage Bags 
Various Sizes, Lowest Prices, Sase, M 
Zimerman, Р.О. Box 933-PS, Flushing 
NY 11 354. 


son, AZ 857 01. 


ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, ad- 
vertisers, Ratebook leading newspapers. 
magazines $1.00. Chicago Advertisin 
Agency, 28-ES Jackson, Chicago 60604 


INDIAN Arrowhead Silvertone chai 
18" Pendant $3.00. Two — $5.00. To 
J. Herbert, Р.О. Box 7482, Tampa, Е 
33673. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamp Catalog $1.00, Re 
fundable. Business Cards, Younger: 
Stamp Shop, Princeton, IA 52168. 


RUBBER Stamps. Free Catalog. Jack 
son's, Brownsville Rd. G-100, Mt. Ver 
non, IL 62864, 


84 PRINTING SERVICES | 


ADDRESSES — $17.00 per thousand. 
R Bitley, Box 4661, Clearwater, FL 
339514, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN —— Printing Press- 
es. Type, Supplies Direct From Factory. 
Send 25c for Catalog and Samples to: 
Kelsey Company, DS, Meriden, CT 
06450, 


SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated, Electrically 
Heated, Sizes 5°x8", R"x12", 10°x15”. 
Starting Outfits. Order for Presses. Sup- 
Plies Shipped Day Received. Send $2.00 
for Catalog and Brochure, Custom Man- 
ufacturers, Box 211-PS, Springfield, 
MOQ 65801. 


&6 RAZOR BLADES, 
SHAVERS 


_New Inject-An-Edge Kit 


SHARPENS ANY 
ELECTRIC RAZOR 
FOR GUARANTEED 
SMOOTH SHAVES! 


s Amazing Liguid Sharpener 
& Lube Now Available 
Alter Years of Research 


e Also Sharpens N 
Electric Hedge NN 
Trimmers & M | 
Carving Knives У 


Amazing Inject-An- 
Edge works from the . 
outside to sharpen any - 
electric shaver-—single 
|! ormultipie head, rotary 2 
or conventional, man's 
| or woman's. Simply 
apply Inject-An-Edge 
sharpening compound and 
run shaver for 1 minute. Blades 
turn razor sharp like magic! Comes with 
separate Inject-A-Lube, Also sharpens 
electric hedge trimmers and carving 
knives. Only $5.98 each "Edge & Lube" Kit 
* $1 postage & handling, 2 kits only $9.98 
-- $1.50 post. & hdlg. Res. of CA, CO, РЫТЬ, 
NY, PA, VÀ, VT, WI add applicable sales tax, 


POPU Mie SCIENCE INJECT- AN-EDGE, 
О. Box 5220, 
Grand antri een ig New York, NY 10017. 


87  TOBACCO, PIPES, 


CIGA RS 


CUSTOM Blended Pipe Tobacco, Free 
Catalog, Mohawk Tobacco Shoppe. Box 
1313, Dept 200, Owensboro, KY 
42301. | | 

QUALITY MEERSCHAUM PIPES dis- 


counted. Free Brochure. Anatolian, Box 
418, Acton, MA 01720. 


88 OLD GOLD, JEWELRY 
WANTED 


- Silver - Platinum Wanted. 
information write: Wilmots, 
345 S. Glassell, Orange, CA 92668. 


GOLD? OR GOLD PLATED? New in- 
structions reveal safe, easy methad For 
analyzing precious metals at hom 
$2.00. JUST, Box 181-A, Hillsdale, TN 
отв 


сор 
For free 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles. Free Information. Rose Indus- 
tries, 29-Y East Madison, Chicago, IL 


60602, Established 1934, 


HIGHEST CASH for Gold, Jewelry. 


| Gold Teeth, Rings, Diamonds, Watches, 


| Reliance, 
| 01970. 


Silver, Platinum, Mail Articles Today. 
i with ишш. Chicago 
Precious Metals, E. Monroe, 


| Dept. 1057, Chicago 60603. 


BUYING Gold - Silver! Free Details! 
50-Р56 Margin, Salem, MA 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 77-BS, Fox River Grove, 
IL 60021. 


90 GIFTS 


DISCOVER Beautiful Gifts, Money- 
Saving Prices. Catalog $1.00-Handling. 
Robert Manley, 4126 Rosewood SF, Los 
Angeles, CA 00004. 


| INDIAN Arrowhead S Silvertone chain 
18" Pendant $3.00, Two — 25.00, To: 
T Пере Р.О. Box 7482, Tampa, FL 
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GREAT GIFT IDEA 
FOR FATHER'S DAY 

A HANDFUL OF INSTRUMENTS! 
Give 5-in-one, and then 
some ...Selecto 5 Plus! 
A multi-purpose 
chrome-finished retract- 
able instrument in the | 
form of a pen. 
Features: | 
€ Solid tungsten-car- 
bide tipped precision 
engraving tool. Etches 
on glass, metal, plastic, 
etc., to identify your val- 
uables. 
e Sharp double-ground 
knife blade for clippings, 
trimming, paste-ups and 
more. 
e Retractable, adjust- 
able lead pencil. 
e Blue ball point pen. 
e Powerful magnet at 
top of instrument. | 
PLUS, red writing pen to 
be interchanged with 
engraver! PLUS 4 Pen 
refills! A gift that is one of 
a kind. Attractively boxed. 


Only $19.95 each 4- $2 
insured shipping & han- 
dling. Visa & Master 
Charge accepted (give 
full account number & 
exp. date). Res. of CA, 
CO, FL, IL, NY, PA, VA, | 
VT, WI add applicable 
sales tax. 
POPULAR SCIENCE 
SELECTO 5 PLUS 


P.O. Box 5115-JN, | 
Grand Central Station. New York, NY 10017. | 


97 OF INTEREST TO ALL 


SAVE 3335 on transportation, Drive 
new car much of time. $4.95. Allegro, 
Box 966, Minneapolis, MN 55440, 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
gun models, dollhouse room settings. 
1980 Model Catalog features complete 
kits, fittings, plans, construction ma- 
terials, tools, “How-To” books. 88 
pages. "Only $1. 00. James Bliss & Com- 
pany, Dept. PS, Route 128, Dedham, 
MA 02028. 


MODEL Airplanes. Radio Controlled. 
Huge Catalog $2.00. Sig Company, 
Montezuma, IA 50171. 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors, Widest range of services, Free 
recording forms. Free evaluation, Af- 
filiated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


PATENT IT ECONOMICALLY! Free 
details, N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229, 


IDEAS седа, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-P5, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222, 


CHEAP PROTECTION for your ideas, 
Inventor's Logbook, Verification format, 
permanent binding; moneyback guaran- 
tee, $14.95, оча Box 405Р5. Ellens- 
burg, WA 98926 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 
Free Preliminary Review. Box 392, Mill- 
wood, NY 10546. 


INVENTORS - Patent Your Invention. 
Free Initial Consultation, We are regis- 
tered by the U.S. Government. Victor J. 
Evans & Co.. 4637 Eastern Ave, N.E., 
Washington, DC 20018. Since 1898. 


PATENT work done PERSONALLY. | 


Economical, Free review. Registered 
Patent Agent, 1365 Potomac Heights 
Drive, Oxon Hill, MD 20022, 


REGISTERED PATENT AGENT. Ap- 
plications and Searches. Reasonable 
fees, Free disclosure form. Frank Loja- 
cono, 4500 Campus Drive, Suite 452, 
Newport Beach, CA 92660. 


NEW!  "Patenting Your Invention 
Yourself!", $29.95, Guaranteed! Regis- 
tered Practitioner, Box 7400-PS, Wash- 
ington, DC 20044, 


INSPIRATION Encouragement For 
New Inventors, Break Psychological Bar- 
riers To Success. $3.95, To: Innovative 
Enterprises, P.O. Box 34687, Richmond, 
VA 23234, For Guide To Proven Way 
To pes From Your Ingenuity. 


PATENT APPLICATIONS $500. 00. 
Expertly drafted. Ron Smith, Regis- 
tered Patent Attorney, 2515 Country- 
side Blvd., Clearwater, FL 33515, 


ADVICE on protecting and market- 
ing inventions, $3.00. M. Ajeman, 3600 
Ee #1510, Los Angeles, CA 


HONEST Invention Opportunities for 
your better ideas. Discover: Boston 
ou TT Gibbs St.. Brookline, MA 


95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
T 17th NW., WASHINGTON, DC 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-76-IW, Fremont, 
OH 43420, 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 


59 Interstate Dr. Dept PS 
wast Springfield, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING А 


100 + СНІСКЕМ Recipes, Simple = 
Gourmet . . . Satisfaction Guaranteed 
... $3.08, Box 8491S, Corpus Christi, 
TX 78412, 


30 DELICIOUS Barbecue Sauce 
Recipes, $4.00, Sauce, Box 35233, 
Phoenix, AZ 85069. 


98A SUN GLASSES 


TeApple Hill company 


[ BAUSCH s LOMB ¥ 
CLASSIC AVIATOR MODEL کو ور‎ 


SUNGLASSES êlî aural 
Our Price %25% 


геу lena. 
SEND MA residents add 5% sales (ах 
^ Check or MO. Add 85 per pair il airmail 
To foreign orders add $2 ™ раг pair 


7 Summer St., Northboro, MA 01532 


99 FOR SALE MISC. 


WINCH - WEDGE LOG SPLITTER. 


703 Town Place, Hinsdale, IL 60521. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, о! 
Ores analyzed. Mercury Terminal, Nor- 
wood, MA 02062, 


Salvage, 


12389 Minges, 
Creek, MI 49017. 


(618) 979-4075. 


SCRAP Silver Electrical Contacts. 
Send Sample for my offer. R, Leszczak, 
652 Myrtle Street, Elizabeth, NJ 
07202. (201) 353-5043. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, j 
gets. New patented revo inari Hn. 
vice, Free catalog. Gardiner, 4729L N 
"th Ave., Phoenix, AZ 85013. 


GOLD MAPS show where it's found in 
21 gold producing states. Panning in- 
struction, sluice-box plans. $6.95. Re- 
search, Box 639, Dept. 3, Fort Benton, 
MT 59442. 


GOLD, SILVER! Find Valuable Coins, 
Rings, Jewelry with" powerful metal de- 
tectors, Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 75040. 


GOLD PROSPECTING, 
Where to look, How 
Government ac E 
needed. $6.9 M/C, Visa. 


Get facts; 
to stake claims, 
Equipment 
DANSCO, 


3457-PS1 15 Ww, Seattle, WA 98119. 


BURIED TREASUR 3 


x ттт from a LONG ت‎ € 


with Ultra-Sensitive DIRECTIOMAL Locator 


SEND FOR 
FREE INFORMATIVE BROCHURE 
RESEARCH PRODUCTS 


pox 13441-Н Tampa. FLORIDA 33611 | 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
EDS 481 Thurston Road, Rochester, NY 


IDENTIFICATION Card Catalog, Free. 
пися. 303 East Main, Barstow, CA 


ORNAMENTAL Iron designs, Book of 
1600 beautiful, practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South West- 
PO 0 20005- S, Salt Lake City, UT 


GET RID OF ROACHES, Money Back 
Guaranteed, For How, send $5.00 check 
or moneyorder: Johnston Enterprises, 
P.O. Box 5613 West Station, Austin, 
TX 78703. 


FLOOD ALERT. Incenious new water 
sensing alarm protects your home 
against costly water damage. See Dis- 
play ad on page 169 


| gal, Fast, 


GET A GOOD GRIP 
v 
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AMAZING NEW CUSHION GRIP ТАРЕ 
EATS UP VIBRATION OF TOOLS, 
MACHINERY, SPORTING EQUIPMENT! 


| Vibration virtually disappears with 


| miracle cushion-grip tape on hand tools, 


bicycles, all types of rackets, bats— 
hundreds of sporting uses. Laboratory- 
developed to imitate softness ^f human 
hand. Washable & weatner resistant. 
Black. Only $4.95 (+ 754 post. 
& hdlg.) per 14 ft. roll. 2 or more rolls @ 
$3.95 ea. + $1 post. & hdig. Res. of 
CA, CO, FL, IL, NY, PA, VA, VT, WI 
| add appropriate sales tax. 

FOEDE SCIENCE CUSHION TAPE 
| Ê 


. 680, P.O. Box 5220 
ew York, NY 10017 


105А HEALTH 


LIVE LONGER! Quit smoking! 
free details: 053; Box 5734-FPS6; 
burgh, PA 15208. 


Pitts- 


106 PERSONAL 


_INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-F, Miami, 
FL 33188. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail. 
Free Details. EACS, Box 33428, Seat- 
tle, WA 98133. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Heach, Ca 90254, 
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DIVORCE — Beat the Racket! Fight 
discrimination! Literature. Attorneys. 
information, MEN'S RIGHTS 
Box 1894, Forest Lake, MN 


LOSE 2 LBS DAILY, safest, surest, 
most natural way ever! Fasting - the 
ultimate diet, $2.95, ЫП, 3808 Rose- 
crans, Suite 279D, San Diego, CA 


92110. 


HOW TO quit smoking. $2.00. Money 
back guarantee, Smith, Box 692, Para- 
gould, AR 72450. 


BLACKJACK — Winning Strategy!!! 
Pocket memory card $3. Gambling Aids, 
Box 17, East Hanover, NJ 07936. 


UNIVERSITY DEGREES BY MAIL. Le- 
inexpensive, Free revealing 
details, Counseling, Box 389-SP6, Tus- 
tin, CA 92680, 


CERTIFICATES, Documents (all kinds) 
Guaranteed! Authentic!! Catalogue 25c: 
LTD Documents, Box 3910-JN10, New 
Hyde Park, NY 11040. 


BE Ordained Minister - $10.00 Do- 
nation, Perform Marriages, etc. Legal 


Credentials, World Church, Route 2, 
Goodlettsville, TN ота 


707 HEARING AIDS 


HUGE SAVINGS. 
markup. Free Trial, 
sale, Terms Arranged, 
Rockford, IL 61104. 


Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


FREE HEARING AID CATALOG - Save 
l^ by Mail! Write: “‘MONEY-SAVERS", 
9530-PS6 Langdon, Sepulveda, СА 


91343, Not sold in California, 


HEARING AIDS 


"7 12 PRICE CATALOG FREE! 
[ SUPER $AVINGS! Mewest, Finest. 
All types. Buy DIRECT & save up 
to HALF! Mo: salesmen. Sold by 
g ^'^ MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 


i Dept. PS-6D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
E Not sold in California. 


As you're only too painfully aware, 
the cost of electricity is soaring. 
Every time you get your electric bill it 
really gives you a jolt. What's more, 
experts all agree that electricity costs 
are going up!—UP!—UP! 

People have been driven to desper- 
ate measures: tampering with electric 
meters, tapping power off other 
people's lines, etc., etc., etc. 

A book has been published called 
Cut Your Electric Bill Over 50%. It 
describes slick tricks for reducing the 
cost of electricity. 

These are little-known, shrewd 
methods for reducing your electricity 
costs. With them, if your bill is big 
enough, you can cut your electricity 
costs $1,000 a year! 

It's little wonder that James E. 
Hall, the author of this remarkable 
work, has been praised on the floor 
of the United States Congress for his 


ingenuity—and for his contribution to 


the public welfare and the pocket- 
books of American consumers. 

Read what one very highly regard- 
ed United States Congressman has 
had to say about Cut Your Electric 
Bill Over 50%: 


What James E. Hall has done is 
show how the average American can 
reduce utility bills by 50%. Having 
saved 25,874 kilowatt hours of elec- 


tricity in just nine months—and docu- | 


mented this achievement—Mr. Hall 
has proved that it can be done. In 


| helping to conserve energy, he has 


done his country a great service. I 


| have brought Mr. Hall's advice and 
| methods to the attention of the 
| appropriate government agencies. 


The above high-powered, unquali- 
fied testimonial was not an offhand 
remark made during an.idle conversa- 


| tion in a Capitol corridor; it was a 
formal statement introduced into The 
| Congressional Record. 


The Premier Publishing Company 
is proud to offer you, as a public ser- 
vice, copies of the historic, supremely 
utilitarian, enriching work entitled 
Cut Your Electric Bill Over 50% 
—AT A PRICE OF ONLY $3.98! 

When you consider that you'll 
probably save the cost of the book 
a hundred times over in the first year, 


| you'll realize what a shocking bargain 


this is. We're giving you the book 


practically free! 


And if our claims seem outlandish, 
get this: We offer the book with a 
satisfaction-or-money-back guarantee! 


| If you're displeased for any reason 


whatsoever, just return the book for a 
full refund—no questions asked. 

How can you lose? 

To order your copy, just fill out 
and mail the coupon below. 
. Do so immediately. Your electric 
meter is running 24 hours a day, 
7 days a week. Every day, every hour, 
every minute that you delay is wasting 
your hard-earned money. 


a PUBLISHING CO. 
BOX 7777, NEW YORK 10001 


І enclose $ for 

copies of i ingenious, enriching, 
Congressionally acclaimed 
Cut Electric Bills Over 50% 
at a mere $3.98 (plus 85€ ship- 
ping; total, $4.83). 
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CHEVY'S TOUGH REPUTATION GOES ON. 
94.8% of all Chevy Light-, Medium-, Heavy-Duty trucks and commercial vans 
in the ten most recent years recorded were still on the job as of July 1, 1978. 
This is based on R. L. Polk & Co. model year registration statistics. (1979 
statistics are not available. Chevy trucks are built to stay tough. And they 
have the new 1980 Chevrolet Three-Year Perforation-From-Corrosion Limited 
Warranty. See your Chevrolet dealer for details. Ask about leasing, too. 


STILL ON THE JOE 


AS OF JULY 1,1975 


BUILT TO STAY TOUGH 


Less tar'and smooth taste 
in one incredible light! 


KGDL SUPER LIGHTS 


* A light menthol blend. 
:Only7mg,. tar’ 
An incredibly 

smooth taste. 
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| LL 
16 mg. ‘tar’ 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Kings, 7 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method. 


